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COMPANY OF NEW YORK. 

We have already illustrated in this paper the largest 
pair of gas holders in the world. Though they belong 
to England, and though there are no gas holdersin this 
country that cau compare with this colossal pair, the 
great meter shown on this page is to be seen in this 
city. Itstands in the meter house of the 21st Street 
station of the Consolidated Gas Company. In drum 
capacity, or actual working power, it is the largest in 
the world. 

The case is cylindrical, and is made of cast iron. The 
heads are each in four segments, bolted together by 
radial flanges. This not only obviates the necessity of 
making castings of such difficult size and shape, and so 
liable to warp, but it also secures a strong piece of 
work. The flat heads of large meters spring more or 
less on account of the water pressure exerted upon 
them. The flanges in the construction shown stiffen 
the heads, so that little or no springing takes place. 
In England, as a rule, square cases are used for meters. 
These are not favorites here, as when large they re- 
quire. much internal bracing to enable them to resist 
the pressure. As a cylindrical drum is the object to be 
inclosed, a case of corresponding shape seems the most 
logical. 

The drum is made of heavy tin plate. It is built on 
an elaborate frame of angle and JT-iron, perforated for 
rivets where required. This frame was constructed 
from an exact model made of tin, and of small size. 
Over the large frame, the duplicate of the small one, 
the tin was riveted, the rivets soldered, and the edges 
and joints of the sheets solidly soldered together. 

The case was taken through an opening broken 
through the side of the building for the purpose, and 
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placed upon its foundation piers. The.drum was set 
up and completed on the floor infront of the case, and 
then was placed in position within it. This was an 
operation of peculiar difficulty, occupying a number of 
men several days. Its weight was six tons, and this 
had to be handled with the utmost care, for fear of de- 
formation. All the prying and lifting had to be done 
against the ironframe. The tin was not touched, lest 
it should be bent. 

The old way of constructing drums was to provide 
them with fixed shafts. These rested in journals, and 
rotated with the drum. In the meter we are describ- 
ing, a departure was made from this method. A sta- 
tionary shaft reaches from back to front of the meter 
ease, resting on brackets attached to the heads. The 
drum is carried by this shaft, and has journals in its 
center pieces, and revolves around it like an idle pul- 
ley. This is considered an advance on the old con- 
struction. 

The usual disposition of inlet and outlet pipes and 
of index plate is followed. The gas enters at the cen- 
ter of the back plate. It goes through the drum, turn- 
ing it on the principle of an Archimedes screw as it does 
so, and emerges from the drum intothe caseand leaves 
it by the outlet pipe. This is also connected to the 
back head, to one side and above the inlet pipe. These 
inlet and outlet connections are of 30 inches internal 
diameter. The index plate occupies the center of the 
front face. It contains the long row of dials indicating 
the amount of gas passing, arranged in a circular are, 
and within the are is a clock. 

The case is 17 ft. 9 in. in length, and 18 ft.6in. in 
outside diameter. Its drum capacity is 3,000 cubic 
feet. This means that in each revolution it delivers 
that quantity. Its capacity per day of twenty four 


© 1886 SCIENTIFIC AMERICAN, INC 


Price 10 Cents. 
$3.00 per Year. 


hours is placed at 4,500,000. This is based on a gene- 
ral drum speed of one revolution per minute Un- 
questionably it could far exceed this amount, and could 
probably dispose of 6,000,000 cubic feet per day. 

It would be hard to find any mechanical construction 
of such simplicity, yet so hard to describe and undert 
stand thoroughly as a wet gas meter. If the reader 
can picture to himself an Archimedes screw extending 
through an angle of 180° only, he will have a correct 
idea of one of the compartments of ameterdrum As 
a rule, there are four such compartments. In the small 
drawing we show the construction. A drum is there 
represented, part of the outside cylinder and cap being 
cut away to show the interior. A cylinder has its inte- 
rior divided by four partitions that are slightly helical. 
At the back and front, quadrant plates are soldered to 
these and to the edge of the cylinder. These plates are 
a little inclined outward from the plane of the base of 
the cylinder. They runin opposite directions to each 
other, so as to carry out the general helical direction of 
the partitions, but far more abruptly and about at 
right angles to the partitions. The free edges of these 
two partitions lie almost in the same plane, parallel to 
the axis of the drum, and. nearly coincident with two 
radii. 

The plane determined by these two edges is the 
correct water level. The drum is immersed to that 
depth in water. The threefold partition described, be- 
ing repeated four times, gives four helicoidal divisions. 
As the quadrants or ‘t hoods” dip under the water they 
close one end of a division. This immersion coincides 
with the lifting of the other hood from the water. 
Hence, when a partition is open at one end, it is closed 
at the other. If gas is entering a division, it cannot 

(Continued on page 356.) 
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THE NAVY’S NEEDS. 

The condition of the navy is attracting more atten- 
tion than it has received atany previous time since the 
close of the war. Navalofficers and a few legislators 
have long known—and the fact is now generally ad- 
mnitted by the press and the people—that we have not 
had during the last twenty yearsa single sea-going 
ship that would have had ahope of victory if pitted 
against any of the first-class warships of other nations 
launched during that time. During those twenty 
years, but one ship built by or for our government has 
been any more worthy to be called a modern warship 
than an old-time sailing frigate of the Constitution 
class would have been. This one exception was the 
Trenton, which, though unarmored and none too fast, 
was, when she was launched, a fairly efficient cruiser. 
Every dollar spent for construction or repairs outside 
of the Trenton has been wasted in the creation or 
perpetuation of ships utterly useless for war purposes. 
Most of these craft would not have rated high in their 
respective classes thirty years ago,; yet in the face of 
allthe improvements that have been made in other 
navies, we have gone on tinkering with these old 
hulls filled with mere scrap metal, called—by courtesy 
only—boilers, engines, and batteries. Within the past 
four years, four new ships have been designed and 
nearly completed, namely, the Chicago, the Boston, 
the Atlanta, and the Dolphin. 

It is unnecessary to go intg the controversy as to 
what measure of success or failure has attended the 
practical working of these ships, two of which are in 
comunission, while the other two are nearly ready for 
their crews ; assuming, even, that they will accomplish, 
in the matter of speed and seaworthiness, all that their 
specifications call for, they are still unsatisfactory 
specimens of naval architecture, and are costly but 
inefficient additions to the service. They are not 
armored for resisting heavy guns, and they have not 
speed enough for light cruisers. It is now proposed to 
build four additional steel cruisers, not armored, the 
proposed tonnage and speed being as follows, respect- 
ively : One of 4,050 tons, highest speed 18 knots ; Gne of 
3,730 tons, highest speed 18:9 knots; one of 1,700 tons, 
highest speed 16 knots ; one of 870 tons, highest speed 
12 knots. Itis unnecessary to go into further particu- 
lars regarding these vessels, for the foregoing figures 
are sufficiently condemnatory without criticising the 
defects of the battery and the particular style of ma- 
chinery. The two vessels having high speed are too 
large, while the smaller two are ridiculously slow. 

The United States navy ought not to be intended for 
large offensive operations against land fortifications 
and heavy ironclads. So much has been admitted by 
the navy: department in the construction of the last 
four and in the plans of the next four new ships. They 
are not armored for heavy fighting. They are called 
‘*eruisers,” and while doubtless they can ‘‘ cruise” well 
enoagh from port to port in time of peace, they ought 
to have been constructed with special reference to the 
requirements of war. They ought not to be fighters, 
but fliers, having the greatest speed and coal capacity 
consistent with a small but powerful battery. Except 
for coast defense, we do not need ironclads, but Ala- 
bamas. 

Now, there is no objection to the speed of the two 
largest of the new cruisers, namely, 18 and 18°9 knots 
respectively. If that speed could be maintained for 
ten days, andif they could carry coal enough to last 
that time, they would be model * cruisers,” for they 
could overhaul anything afloat; but unfortunately that 
is not intended tobe their sustained speed, and itisnot 
likely that even 15 knots could be kept up for any 
great length of time, or that they could carry sufficient 
coal for lorig steaming at great speed. Consequently, 
not being efficient as armored fighting ships and not 
having even sufficient speed to escape from the first- 
class armored ships of other nations or to overhaul 
the fast merchant steamers whose capture would be 
desirable, it is difficult to see what effective service 
they could perform. As for the two smaller ships; a 
maximum speed of 12 and 16 knots respectively makes 
them, of course, even less satisfactory than the larger 
pair. It seems as though—following the example set 
in the Chicago, Atlanta, ete.—the Navy Depart- 
nent proposes to build ships that can neither fight 
nor run. 

It is apparent that we must keep up a considerable 
naval establishinent for two reasons: First, as a navy 
cannot, like an army, be created at short notice, an 
effective nucleus of trained officers and men must. be 
maintained at all times; second, even in time of peace 
there are barbarous or semi-civilized nations with whom 
No arrangement is effective unless the power to enforce 
our rights is made clearly apparent. Therefore, we need 
a moderate number of cruisers to keep officers and men 
actively employed, and to visit the ports of all semi- 
civilized and barbarous nations frequently. The ships 
should not be so large as to be unduly costly to build 
and to keep in commission, but they should have high 
speed, large coal eapacity, and a very few long range 
guns. For coast defense, a few very heavily armored 
ships of the Monitor type, capable of going to sea in 
ordinary weather, might be desirable, to meet a hostile 
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fleet just outside our ports in case of a blockade or 
bombardment; but it is becoming more and more 
questionable whether these would be absolutely essen - 
tial to our defense. In their place, a swarm of torpedo 
craft, Ericsson’s Destroyer, and dynamite-gun car- 
riers could be provided at very moderate expense, 
and there are few naval officers who do not admit that 
they would rather fight ironclads than torpedoes. 

Finally, the navy wants to forget some things and 
learn some others. It especially needs to forget that 
vessels ever were propelled by the wind. If every man- 
ufacturer using a steam engine insisted on erecting a 
windmill over his workshop to assist the steam power 
below, he would be regarded asa ‘‘crank;” yet that 
is practically what many of the older naval officers in- 
sist upon on board ship. Because sails and spars were 
once necessities, they cannot see that they can be dis- 
pensed with now. They need to forget that it is neces- 
sary to follow the lead of European navies in preparing 
for a game of war. All the pretty litile rules by which 
foreign experts prepare themselves to meet their Euro- 
pean enemies may well be ignored and dispensed with, 
just as we always have ignored them when actual 
fighting was to be done. Modern naval warfare—in 
theory, at least, for there has been precious little prac- 
tice—is beginning somewhat to resemble the middle- 
age tournaments in armor. The ships are now cui- 
rassed instead of the knights, but the rigidity and cum- 
brousness of the combat are likely to be marvelously 
similar. We want none of this kind of training. We 
can get along without the armor and without the 
clumsy rules that its use necessitates. Let our naval 
officers study the weak points of their possible adver. 
saries to avoid—not to copy—them, and exercise their 
ingenuity in inventing devices for resisting and repel- 
ling any attack that may be made on us. 

The personnel of the United States navy—as uni- 
versally adinitted by foreign officers—has no superior 
in education, originality, quickness in device, and 
prom ptness in execution. Ifthe government will only 
provide the right kind of ships, there need be no doubt 
that a good account will be rendered of them. 

+ +e— 
INCIDENTS IN BIRD LIFE AT THE PARK. 

The curious behavior of a sheldrake in the Cur. 
tral Park Zoological Gardens has puzzled Superin 
tendent Conklin and the keepers, and is attracting 
much attention among visitors. When the two sea 
lions were brought to the Park recently, this shel- 
drake was the only one among all the birds in the 
little inclosure outside the lion house, where the sea 
lion tank is, that took any interest in the new comers. 

The sheldrake comes from Australia, where there 
are not any sealions,and is, therefore, unacquainted 
with these monsters. Perhaps to this fact may be at- 
tributed the strong interest he took in thenf; for, ever 
since they were dumped into the tank, he has seemed 
to regard himself their special guardian, and spends 
the hours of each day on or near its edge. 

He stands likea sentry, usually on one leg, and at 
first attacked the other birds, when they approached, 
with such fierceness that they seem now to have a 
wholesome dread of him, and at times, when very 
thirsty, sneak up to the basin, take a hasty sip, and 
scurry away as though they had come to the belief 
that the tank and its waters belonged exclusively to 
the sheldrake. Now, there are in this inclosure many 
largs birds, such as the pelican, stork, and bittern—: 
birds able to defend themselves; but, strange to say, 
they submit meekly to the assumption of proprie- 
tary rigrm by this little wood duck, as if by some un- 
seen, but potent, influence directed. The ponderous, 
sleek, and slow moving sea lions come up to the sur- 
face now and then, watch their little champion drive 
away intruders, and then, after blinking, sleepy- 
eyed, for a few moments, fall over lazily into the 
water and disappear. ‘ 

The sheldrake is not known among naturalists as" 
an aggressive bird, and hence to see him fly furiously 
at a great pelican, drive him from the field, and then 
send a long-legged sand bill crane scampering after in 
evident alarm, is a curious sight. While the sheldrake 
will allow no other bird to approach the sea lions by 
day, he relaxes his vigil after nightfall, when the sea _ 
lions and birds repair to the little house near the tank 
to sleep, and there isa tacit understanding that the 
other birds may then approach. 

This sheldrake is of the sub-family Anatine and of 
the genera Tadorna (Leach) and Casarka(Bonap.). The 
species are to be seen on the seashore as well as on 
the lakes, feeding on marine plants, crustaceans, and 
mollusks. The note is a shrill whistle. 

Another interesting phase of bird life has been devel- 
oped in the big cage on the eastern side of the arsenal, 
where a scarlet ibis (Ibis rubra) has taken a strong dis- 
like to the note of the whooping crane (Grus ameri- 
cana); and, as if in furtherance’of Oscar Wilde's sug- 
gestion as to an art police which should prevent dis- 
cordance in music as well as deformity in other 
branches, this ibis essays foreibly to restrain the 
whooping crane from uttering his -unmusical note. 
One day last week, the crane got to work in real 
earnest, and whooped away for nearly half an hour, 
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pursued the while by the ibis, which, following him 
from one part of the cage to another, struck at him 
with his sharp bill after each note. 

The note of the whooping crane somewhat resem- 
bles the cries of a human being in distress, and is not, 
therefore, pleasant to the ear. 

Yet it would seem a refinement of sarcasm for a 
bird witha cry like unto that of the red ibis or the 
white ibis to object so vehemently to the screech of 
the whooping crane, for the note of the ibis while not 
unpleasing heard in the distance, has a harsh and un- 
canny sound when near at hand. 

The intelligence of the ibis is well known, and 
those who have been along the Spanish Main will 
perhaps remember its cleverness when in pursuit of 
the crayfish. In the dry season, when food is scarce, 
the latter burrows some three or four feet beneath 
the surface, for he is not fairly comfortable save in 
the damp or moist earth. Coming upon one of these 
burrows, the ibis tumbles the earth back in the aper 
ture, and the crayfish, shut off from the air, comes up 
torepair damages, and is seized by the ibis and de- 
voured, 

‘The ibis was worshiped by the Egyptians, and reared 
in their temples. Some saw a connection between 
the changes in its plumage and the phasesof the moon, 
while others, because the inundation of the valley of the 
Nile took place just after the return of the ibis, were 
inclined to attribute this welcome phenomenon to its 
coming; tracing the rise and spread of the stream, 
which attracted the hungry birds, asthe consequence 
rather than, as it really is, the cause of their appear- 
ance. ; 

Herodotus has depicted the iris as a destroyer of ser- 
pents, which would seem to be a mistake, though he 
devours frogs, toads, and water lizards with evident 
relish. 

The whooping crane is also from South America, It 
is found on the shores of large ponds and lakes, and 
occupies itself for the most part in delving for the roots 
of the great water lily, of which it is fond. 

6 
Life in the Formation of the Earth, 

When we look at the surface of the earth, the vast 
strata of rocks and soil, we are not at first thought apt 
to consider the important part that life, in various 
phases, has taken in the formation of the visible part 
of the world as it now stands. To the earth life is 
indebted for its existence, and to life much of the 
earth’s present form is due. They are and have been 
interdependent. 

As rain falls from the sky it strikes sometimes upon 
clay and sometimes upon decaying vegetable mat- 
ter; but in either case it eventually sinks deep into 
the earth, and finally finds its way back to the sea. 
When it strikes the earth, it has a very slight dis- 

es0lving power, but, as it sinks, becomes compressed 
and charged with gases. Even the most insoluble sub- 
stances can be takenup. Few elenents are then free 
from its power. Charged with the various gases, it 
dissolves carbonate of lime, to be used in building 
marine shells, salt for the sea, and substances neces- 
sary to tbe existence of marine plants. Sea weeds, 
having no roots, must take elements necessary to their 
existence directly from the surrounding water. Bro. 
mine, iodine, potassium, gold, and silver must all 
be ready for them when needed, and it is to carbonic 
acid gas that they thus owe their existence. In the 
same way, corals and other calcareous structures are 
directly dependent upon this property of charged 
waters. 

The water, passing through limestone rock, dissolves 
away the carbonate of lime, carries it to the coral 
polyp in the tropical waters, where it is appropriated 
hy the animal, and left when the creature dies to be 
worn away by the waves and partly redissolved. 
What remains is piled up on the shore, where it after- 
ward forms into hard coral rock. This is the cycle 
of the carbonic acid gas, and:this the kev to the forma- 
tion of our coral reef, of our limestone and marble. In 
a similar way chalk has been formed. Various causes 
may unite to decompose these lime rocks, and the 
gas thus set free will aid in another cycle. 

Life depends upon the sun for existence, and all life 
is either directly or indirectly made up of energy 
from thesun. Some of this energy may have come 
to-day, some ages ago; but, no matter when itcame, 
it is solar energy. The beef we eat, the water we 
drink, simply give up latent heat taken from the sun; 
and this heat is: what works our vital system and sup- 
plies us with energy. In other words, we are simply 
using up stored sunlight. In a given body, a plant, 
for instance, at the time of its death there is a cer- 
tain amount of unnsed heat, which if the plant de- 
cays, is partly used up in decay. If the plant only 
partially decays, we have some sunlight or heat stored 
up for future use. This is the case of our coal. In 
ages past, iillions of years perhaps, the solar heat 
poured down from a cloudless sky upon vast and 
inagnificent forests of trees, which lived and died just as 
our trees do to-day; but, because they fell in damp 
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Thus by some wise provision of nature 
we have immense areas of coal, time-stored sunlight, 
ready for use; and now man is using these masses of 
coaland making them give up to himthe sunlight 
which they have so carefully stored through their 
vast ages. 

There are other ways in which vegetable matter has 
been accumulating so as to form parts of the earth's 
surface. At the end of the glacial period, over the 
northeastem portion of this country there were vast 
numbers of small, shallow lakes left, dotting the coun- 
try here and there. When the frozen mass of snow 
and ice gradually receded, these were filled with clear, 
cold water; but the water and the earth about were 
utterly devoid of life. Soon the southern breezes 
brought spores and seeds of plants; then animals 
came. The water began to fill with life aud sediment 
to be formed on the bottom; then the moss sphag- 
num took root on the banks of these lakes, and, ac- 
cording to its habit, began to grow out on the surface 
of the water, dropping sediment as it went; and 
year after year, growing further and filling in more 
and more, until, centuries having passed, the lakes 
became transformed into swamps of peat. This was 
the way our swamps were formed, and we have them 
even now in this same process of formation. In Ire- 
land the far famed peat beds are exauiples. Here, in 
America, where coal is abundant, we have no need of 
peat, but when our supplies of coal are decreased, we 
have yet large tracts of peat to depend upon. In 
New England alone there are 2,000,000 acres of peat 
swalip. 

In Kentucky there is a curious bed of carbonaceous 
shale, which, before the discovery of oil wells, was 
used for an oil supply. This use is now abandoned, 
but we may yet have to resort to it again. This shale 
was once a great sargassuin sea in the midst of the 
geological ovean that covered our continent. Just 
such a bed is being formed in the Atlantic Ocean, 
by the accumulation of vast beds of sea weed be- 
neath the Sargassum sea, in the center of the eddy 
formed by the ocean currents. 

The peat beds are formed by the dropping down 
of decaying matter from the surface, but our salt 
marshes are formedin just the reverse manner. In 
these the plants grow from the bottom, while the 
peat beds are mainly formed by deposition from the 
surface. Through some cause or other, by winds or 
eddies, a sand bank is formed in some sheltered bay 
orcreek. As time passes, this grows shallower and the 
surface becomes rich with decayed matter of both ani- 
mal and vegetable origin. Soon it is uncovered at low 
tide, and then wesee something green growing upon 
the highest part. This is eel grass. Each year the 
grass decays until a sod is formed, which spreads as 
the bank becomes elevated, until the topis entirely 
covered with a layer of rich vegetable matter in a 
state of decay. Then the salt grass or marsh grass 
begins to grow, and soon only the highest tides flow 
upon what a few centuries back, was a bank of 
sand entirefy covered with water. This formation, in 
every stage, ay be seen on our sea coast. Vast areas 
of this kind of land extend along our entire Atlantic 
coast, and much of it might be reclaimed at very 
little expense, as has been done in England to large 
tracts of salt marsh. 

These are a few of the strata in the earth which are 
ue maiuty to life for their present position. There 
are many others of minor importance, but these few 
mentioned best illustrate the principle of mutual de- 
pendence. When we think of it, we aresurprised at the 
importance of life to the globe. Without its influence 
what a barren inass of rocks and soil we should have 
tolive upon! It has shaped the continent ioulded 
the contours of mountains, and made life easy. T, 

—_——_————- 9 + 6- > 
The Bee’s Sting a Useful Tool, 

A new champion has arisen to defend the honey bee 
from the obloquy under which it has always rested. 
Mr. Wm. F. Clarke, of Canada, claims to have discov- 
ered, from repeated observations, that the most im- 
portant function of the bee’s sting is not stinging. In 
a recent article he says: ‘ 

My observations and reflections have convinced me 
that the most important office of the bee sting is that 
which is performed in doing the artistic cell work, cap- 
ping the comb, and infusing the formic acid by means 
of which honey receives its keeping qualities. As I 
said at Detroit, the sting is really a skillfully contrived 
little tro@el, with which the bee finishes off and caps 
the cells when they are filled brimful of honey. This 
explains why honey extracted before it is capped over 
does not keep well. The formic acid has not been in- 
jected into it. This is done in the very act of putting 
the last touches on the cell work. As the little pliant 
trowel is worked to and fro with such dexterity, the 
darts, of which there are two, pierce the plastic cell 
surface and leave the nectar beneath its tiny drops of 
the fluid which makes it keep well. This is the © art 
preservative” of honey. A most wonderful provision 
of nature, truly! Herein we see that the sting and 


places, they only partially gave up their solar heat. | the poison bag, with which so many of us would like to 
Then they became buried, and finally transformed into | dispense, are essential to the storage of our coveted 
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product, and that without them the beautiful comb 
honey of commerce would bea thing unknown. 

If these thiugs are so, how mistaken those people are 
who suppose that a bee is, like the Prince of Evil, 
always going about prowling in search of a victiin. The 
fact is that the bee attends to its own business 
very diligently, and has no tiie to waste in unneces- 
sary quarrels. A bee is like a farmer working witha 
fork in his hay field. He is fully occupied, and very 
busy. If molested or meddled with, he will be very 
apt to defend himself.with the implement he is. work- 
ing with. This is what the bee does; and man, hy 
lneans of his knowledge of the nature and habits of 
this wondrous little insect, is enabled, in most cases, 
to ward off or evade attack. Itis proof of their natu- 
ral quietness, industry, and peaceableness that somany 
thousands of them will go through a summer of cease- 
less activity close to your dwelling house, and perhaps 
not half a dozen stings be inflicted during a whole se:- 
son. 


Ot 0 2 
The Coloring of Metals, 


According to the Idlustrirte Zeitung fur Blechindus- 
(rie, a grayish black coloring on copper may be ob- 
tained by placing the object for treatment, after hging 
well cleansed, in a weak solution of liver of sulphur. 
When a caustic effect has, after a short time, been pro- 
duced, the object is rinsed, slightly heated, and brushed 
with astiff brush. This coating is said to be very 
durable. . 

A blackish brown bronzing can be applied te 
vases, fig ures, busts, etc., cast from zinc, by the appli- 
eation of a solution of sulphate of copper. If the pro- 
jecting portions are then well rubbed with a woolen 
rag, they assume a coppery red brilliancy, which in- 
creases the resemblance to genuine bronze. A solu- 
tion of verdigris in vinegar also produces an effective 
bronzing. 

Brass may be colored black by repeatedly coating 
the cleansed metal with a moderately warm solution 
of nitrate of copper. Heating over a charcoal fire fol- 
lows. Finally, the tone is heightened by rubbing with 
olive oil. 

ee 
The Greatest of Great Walls. 


Says a correspondent of the Milling World, who has 
recently been traveling in China: Of course we had to 
go to the great wall of China. This country abounds in 
great walls. Her mural defenses were most extensive 
—walled country, walled cities, walled villages, walled 
palaces and temples—wall after wall and wall within 
wall. But the greatest of all is the great wallof China, 
which crests the mountain range and crosses the gorge 
from here some forty miles away. Squeezing through 
the last deep gorge and a deep rift in the solid rock cut 
out by ages of rolling wheels and tramping feet, we 
reach the great, frowning. double bastioned gate of 
stone and hard burned brick—one archway tumbled 
in. This was the object of our mission, the great wall 
of China, built two hundred and thirteen years before 
our era; built of great slabs of well hewn stone, laid 
in regular courses some twenty feet high and then top. 
ped out with large, hard burned bricks, filled in with 
earth and closely paved on the top with more dark. 
tawny brick—the ramparts high and thick and eastel 
lated for the use of arms. Right and left the great 
wall sprang far up the mountain side—now straight, 
now curved, to meet the mountain ridge, turreted each 
three hundred feet—a frowning mass of masonry. No 
need to tell yau of this wall; the books will tell you 
how it was built to keep the warlike Tariars out— 
twenty-five feet high by forty thick, twelve hundred 
niles long, with room on top forsix horses to be driven 
abreast. Norneed I tell you that for fourteen hun- 
dred years it kept those hordes at bay, nor that, in the 
tnain, the material used upon it is just as good and firm 
and strong as when put in place. Twelve hundred 
miles of this gigantic work built on the rugged, craggy 
mountain tops, vaulting over gorges, spauning wide 
streams, netting the river archways with huge hard 
bars of copper, with double gates, with swinging doors 
and bars set thick with iron armor—a wonder in the 
world before which the old time classic seven wonders, 
all gone now save the great pyramid, were toys. The 
great pyramid has 85,000,0'0 cubic feet, the great wall 
6,350,000,000 cubic feet. An engineerin Seward’s party 
here some years ago gave it as his opinion that the cost 
of this wall, figuring labor at the same rate, would more 
than equal that of all the 100,000 wiles of railroad in 
the United States. The material it contains would 
build a wall six feet high and two feet thick right 
straight around the globe. * Yet this was done in only 
twenty years without a trace of debt or bond. It is the 
greatest individual labor the world has ever known. 

= : 

A CORRESPONDENT. writing from Caldwell, Kan., 
says: ‘Silver has been recently discovered in large 
quantities north and south of this city, where the lead 
crops ont; in fact, it underlies the entire city about 
36 feet from the surface, and extends several miles into 


the territory. It assays from $85 to $108 per 2,000 1b. 
rock, 
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THE SUBMARINE MONITOR PEACEMAKER. 

The subject of the illustrations accompanying this 
article is a small vessel that has attracted much atten- 
tion during the last few months. Itis a submarine 
boat designed for use in placing torpedoes under the 
bottoms of war vessels. It is the design of her owners, 
The Submarine Monitor Company, Fifth Ave. and 
23d St., N. Y., to construct a larger vessel, to be pro- 
vided with many additional improvements. Yet the 
little Peacemaker has obtained such success that, if the 
new craft does any better, it will be a subject of con- 
gratulation for those interested. 

The Peacemaker is thirty feet long, seven and a half 
feet wide, and six feet deep. 
Many months have passed since 
we first described her. She has 
been changed in many respects 
since that period, and her effici- 
ency has been the subject of 
numerous trials. Her name 
grimly suggests her mission. It 
is by her destructive powers to 
make marine warfare impossible 
at least as regards harbors or 
waters near ports. 

In‘the original plan, the cap- 
tain of the boat wore a diver’s 
helmet and body piece. His 
head and upper part of the body 
projected above the deck of the 
vessel. This has now been 
changed. The present craft is 
provided with a small sighting 
dome, nearly amidships, and projecting fourteen inches 
or more above its deck. The captain stands directly 
under this, with his head inthe dome. Four windows 
of plate glass, just large enough for his eyes to see 
through, permit his vision to range through the whole 
circle. As the presence of ships overhead has also to 
be made manifest to those within the boat, a bull’s eye 
is set in the top of thedome. Assheruns under a ship 
it can be discovered by this aperture. A pair of water- 
tight sleeves and gloves are connected to the deck near 
the dome, so that external objects can be manipulated 
from within. 

Among the accidents to which she was liable, one 
seemed peculiarly obvious. It was that by collision 
with some submerged object the dome, massive as it is, 
should be carried away. If this occurred, the boat 
would fill with water and sink. To avoid this danger, 
the boat is provided with a central fin extending the 
length of her deck, and rising about as high as the 
pilot’s dome. This was designed to act asa fender, and 
it has proved a most valuable improvement. In its 
center itis provided with a notch or depression to 
catch the keels of vessels. 
Her deck is also to be pro- 
vided with torpedo gear 
for discharging floating 
torpedoes. The proposal 
is to release a pair of these 
engines attached to each 
other by a cord, and pro 
vided with cork floats, 
and electro-magnets, and 
electric detonators. When 
released, these will rise, 
one on each side of the 
keel of the vessel to be 
destroyed. A current of 
electricity is kept passing 
through the magnets. 
The instant they come in 
contact with the iron bot- 
tom of a war vessel, they 
will adhere with great 
tenacity. The Peace- 
maker, after placing the 
torpedoes, willsteam away, 
and when at a safe distance 
explode them by electricity. 

Her methods of sinking may be either by admitting 
water, so as to descend by want of buoyancy to any de- 
sired depth, or she may be driven down by deflection. 
At her stern, in addition to her ordinary rudder, a pair 
of horizontal. rudders or deflectors are provided. The 
pilot can vary the angle of inclination so as to throw 
the stern upward. This causes the bow to pitch down- 
ward, so that the engine drives the vessel bodily down- 
ward. On stopping the engine, she floats upward to 
the surface in a few seconds. She is provided. with 
pumps and all ordinary accessories of a vessel. 

The great difficulty in submarine navigation has 
been toobtain an available source of power. In the 
Peacemaker, the Honigman soda boiler is-used.* A 
reservoir for the reception of a strong solution of caus- 
tic soda represents the fire box. In this the boiler 
proper is immersed. 

On starting out the boiler is filled with hot water. A 
strong solution of hot caustic soda, whose temperature 
may be nearly 500° F., is run into the tank. This soon 
génerates steam. A fourteen horse power Westing- 

* See SupPLEMENT, No. 483, 
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house engine is used to drive the screw. The exhaust 
steam is blown into the sodasolution. As it combines 
with the caustic soda it generates a great quantity of 
heat, thus replacing a fire and generating steam in the 
boiler. ; 

Thus it will be seen that steain is the motive power 
of the boat. This is her strong point. Electricity has 
been tried, but has proved unsatisfactory. Any form 
of manual power is insufficient. Ordinary steain gene- 
rators would rapidly exhaust theair. The soda boiler 


not only has none of these disadvantages, but also in- 
sures the presence of enough caustic soda to keep the 
air pure. 


Filtration of Water. 

At a recent meeting of the German Congress of 
Naturalists and Physicians, Dr. Plagge read a memoir 
on the filtration of water, in which he argued that the 
essential task of filtration is to free water from infec- 
tious matters. As such matter consists chiefly of bac- 
teria, the value of a filter must be judged according to 
the efficacy in the destruction or removal of the bac- 
teria present in the water. The distinction of the bac- 
teria into pathogenous and non-pathogenous is here 
unimportant, since a filter which allows the non-patho- 
genous germs to pass will not keep back those which 
are pathogenous, while, on the other hand, we are 
justified in assuming that a filter 
which keeps back all other bac- 
teria will give protection against 
infectious matters. 


THE PEACEMAKER LEAVING A VESSEL. 


As the men are hermetically inclosed, some means in 
extended cruises will have to be adopted to purify the 
air. This isa very simple problem to solve. A cylin- 
der of oxygen will be used to supply thegas as exhaust- 
ed. As fast as carbonic acid gas is formed, it will be 
absorbed by caustic soda. Finally, a little chloride of 
lime or permanganate of potash will destroy organic 
impurities exhaled by the occupants. 

Electric lights for illuminating the interior are used, 
as they do not contaminate the air. 

Such is a brief description of whatis termed the most 
successful submarine vessel ever constructed. The 
writer enjoyed a trip in her, and was much impressed 
with the ease with which she was handled. Asher bow 
pitched down, the sensation of running down the in- 
cline was most peculiar, in addition to which a forward 
impetus of the body was felt, due presumably to the 
deflectors. 

A pressure gauge is used to indicate the depth to 
which the vessel descends. In the ordinary trial trips, 
a depth of forty to fifty feet is attained. 

The new Peacemaker is to have two sets of boilers, 


THE PEACEMAKER APPROACHING A VESSEL, 


one for surface and the other for submarine use. She 
will have soda regenerating apparatus also, so as to be 
in some sense an independent cruiser, and not a mere 
tender on some larger craft. 
=o 

A NEW fluid for preserving museum specimens, so as 
to keep their color, size, form, and consistency for 
several weeks, has been devised by Professor Grawitz. 
It consists of 150 grms. of sodium chloride, 20 grms. of 
saltpeter to 1 liter of water ; to this is added 3 ver cent 
of boracic acid, 


© 1886 SCIENTIFIC AMERICAN, INC 


Most of the ordinary domestic 
filters, and especially those con- 
taining as their material spongy 
iron, carbon, stone, gravel, and 
cellulose, do not—according to 
the author’s observations—come 
up to the above requirement. 
On the contrary, there is gene- 
rally found a marked increase of 
organisms in the filtering mate- 
rial. Experiments made with 
pure cultures of typhus and 
cholera prove that such filters 
allow these infectious matters to 
pass without hindrance. Better 
results were obtained with clay 
and asbestos filters of different constructions (Cham- 
berland, Breyer, Olschewsky, Arnold, and Schirmer), 
as for a certain time they yielded water perfectly 
free from germs. However, it was not found prac- 
ticable with any of these apparatus to obtain water 
perfectly free from microbia. According to Hesse, as- 
bestos strongly compressed, and especially dense cells 
of clay, form a filtering material which yields water 
permanently germ free. On vhis point the author is 
for the present unable to decide, since these apparatus 
have not been produced tor practice, and he has not 
been able to procure such.—Chemiker Zeitung. 

s+ oe 
Deer Hunting with Steam. 

‘One morning in October, while running his train 
over the Delaware division at a high speed, about 
two miles this side of Parker’s Glen (New York), Engi- 
neer Merritt Turner saw a handsome buck deer on the 
track about a quarter of amile ahead of him. The 
track at this point runs for miles along the side of 
the mountain, its precipitous sides being on the south 
side and the Delaware River on the north, 30 feet be- 
low the level of the track. 
The deer could not climb 
the mountain, and evi- 
dently did not relish the 
idea of making the 30 foot 
jump; so it increased its 
speed, and bounded away 
down the track ahead of 
the approaching train. 
Engineer Turner took in 
the situation, and, throw- | 
ing his engine wide open, 
startedafter the affrighted 
animal. It was lungs and 
wind against steam and 
axle grease, and the latter 
won. The deer was over- 
taken, and the locomotive 
threw the poor creature 
with great force against 
the rocks, fatally injuring 
it. The trainmen cut the 
animal’s throat, threw the 
eareass on the pilot of the 
locomotive, and took it to 
Port Jervis. The trainmen 
feasted on venison for a 
week, 

te 0 


A New Remedy for 
Asthma, 

Pyridine is, according to 
the Union Medicale, valu- 
able as an anti-asthmatic, 
whether the affection is of 
cardiac origin or otherwise. 
About a drachm of the 
drug is placed on a plate in a small room, to which 
the patient pays periodical visits, of from twenty to 
thirty minutes’ duration, three times a day. After 
two or three seances the rales in the chest disappear, 
the expectoration is more free, and sleep is obtained 
at night, or, at all events, relief from the asthmatic 
attacks. In some cases the improvement is perma- 
nent, in others it only lasts unimpaired for five or 
six days. Iodine treatment is then required, which is 
usually efficacious, but which cannot be borne by all 
| patients. 
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SKEG ATTACHMENT FOR VESSELS. 


shape, and is pivoted at its forward end in itscasing, 
which is located entirely within the deadwood of 
therun of the boat. The board is lowered and raised 
by arope or chain attached to its afterend, and lead- 
ing up through a pipe, over a sheave in the deck, close 
to the helmsman. 

This attachment is particularly adapted to sail boats 
navigating shallow waters. By means of this attach- 
ment and the board forward, a vessel will fetch where 
she points in beating to windward in a sea way, since 


ldurine the forward movement of the shaft. As the 
The skeg is a board of wood or metalof triangular | 


TOO UN. 
EDMONDSON’S SKEG ATTACHMENT FOR VESSELS. 


she has a strong grip in the water both forward and 
aft, which prevents her from béing knocked to lee- 
ward by every sea, as is the case with the ordinary 
centerboard boat. By raising the forward board, she 
wears around very quickly; and by raising the after 
(skeg) board, she will immediately shoot up into the 
wind. By an easy regulation of the two boards, she 
is made tocarry any kind of helm desired, and the 
rudder is always in line with the keel, except in 
going about. This last advantage is obvious. The 
skeg board, being located entirely in the deadwood, 
takes up no room in the boat, cannot cause a leak, 
and does not detract from the strength of hull. The 
increased room thus obtained in the body of the boat 
makes this attachment particularly applicable to small 
sized boats. 

This invention has been patented by Mr. T. G. Ed- 
mondson, of Tarpon Springs, Fla. 

OHO 
~IMPROVED GRAIN CONVEYER. 

Beneath the bolting chest is a hopper for carrying 
‘the product to the conveyer box. To the shaft of 
the bolt is keyed a cam of suitable diameter to effect 
one or more strokes of a lever at each revolution of 
the shaft. The lever is fulcrumed to an offset which 
may be adjusted to regulate the stroke. The con- 
veyer shaft is held in bearings formed centrally in 
the ends of the conveyer box, and is given a recip- 


HENDERSON & CONGER’S IMPROVED GRAIN CONVEYER. ' 


rocating motion by the lower end of the lever, as 
shown in Fig. 1, which shows the conveyer ap- 
plied to the bolting chest. A series of flights are sus- 
pended from the shaft at equal distances apart. 
These flights are formed with a central recess in the 
top to receive the shaft, and their top edges are bent 
over to form hinges to receive a pin that passes through 
holes in .the shaft. Attached to the back of each 


}It is nothing more than flour, and poor flour at that, 


flight is a bracket, Fig. 2, provided upon its extended 
end witha U-shaped stop, which bears up against the 
shaft and holds the flight in a rigid vertical position 


shaft returns, the flights assume a slanting position 
toward the front end of the box, thus permitting 
their ready passage over the surplus product therein. 
As the shaft is again carried forward, the: product 
within the box, coming in contact with theface of the 
flights, engages the stops upon their backs with the 
shaft, and they again assume a vertical position and 
earry the product before them. These hinged flights 
do not crushor grind the stock and, therefore, do not 
cause any dust. This conveyer occupies but a small 
space and requires but a small amount of power to 
operate it, while it may be driven from any point on 
the shaft where it is most convenient. One or more 
conveyers may be driven at an angle, or parallel with 
each other, or both, the power being applied to but 
one shaft. Thearrangement of the levers by means of 
which one shaft communicates its motion to another, 
placed parallel with or at an angle to it, is clearly 
shown in the engraving, Fig. 3. The shaft may be re- 
ciprocated by a pulley provided on each ‘side with 
wedge-shaped blocks which alternately engage pins 
projecting from the shaft, the pulley being turned by 
a syitably arranged belt. 

This invention has been patented by Messrs. G. W. 
Henderson and J. C. Conger, of Columbia, ‘Mo. 

ee 
New York Groceries, 

‘*That is not coffee,” said the reporter. 

‘““Who said it was?” replied the jolly, rosy cheeked 
grocer. ‘‘ Are there any marks on it to indicate that 
it is coffee ?” 

‘No, not particularly; but it certainly looks like 
coffee, and tastes entirely different.” 

‘‘ Ah, you have hit the nail on the head,” continued 
the grocer, with a smile. ‘‘It would not do to let-every 
one know it, as it might shake people’s confidence in 
their grocery store. The bag, a few beans from which 
you have just tasted, contains an imitation of coffee. 


which has been shaped like the coffee bean and baked 
brown. If you will take a genuine coffee bean in your 
hand and put it alongside the imitation, you can see 
that there is a difference in the color. The shapeis 
also different, but that is nothing, as the various kinds 
of coffee vary in shape and size. The flavor, of course, 
is not there, but the way the imitation is sold does not 
require its presence. The grocer is not a foolish man. 
He ‘does not sell these flour beans for coffee. This 
would give the businessaway. But when trade is dull, 
and the grocer must have something to occupy his 
mind, it is a pleasant recreation for him to mix a 
quantity of the flour beans with the genuine coffee. 
Then it cannot be easily detected. Only just enough 
of the flavorless bean is used to make a little profit. 
This is not quite one-half. When the honest house- 
wife who buys whole coffee so as to get it pure grinds 
up this mixture, and the odor steals out froin the mill, 
her eyes snap, and she laughs at the people who are 
foolish enough to buy the coffee which is ground at 
the store, and can be easily adulterated. The taste of 
this compound is not unpleasant, and it will not in- 
jure any one. Even the baby can take it with impu- 
nity. If thecoffee were drunk plain its weakness would 
be noticeable, but being usually taken with milk and 
sugar, the fraud is not detected. Years ago all the 
coffee was ground in thegrocery, but adulteration was 
earried on so extensively that the practice was estab- 
lished of buying the whole bean. This led some in® 
ventive Yankee humanitarian, who believed that too 
much coffee is bad for the nerves, to bring out the flour 
bean.* 

“Here is something else interesting. See these 
beautiful samples of cloves and peppers. Imported ? 
Well, no, not exactly.’ They are home-made to suit 
the trade. They look good, but there is little flavor to 
them. Some one thought it was a shame to waste the 
beautiful and nourishing cocoanut shell, and conceived 
the idea of heating it and then grinding it to a fine 
powder. This, when artistically mixed with various 
kinds of oils, makes a good spice for pies and other 
good things. It is a growing industry, and well pa- 
tronized. Some of this powdered shell, after being 
flavored:and made into a stiff paste, is pressed through 
moulds into the shape of peppers and cloves. These, 
mixed with a quantity of the genuine article, give about 
all the flavor that it is safe fora person to take, and the 
grocer does not lose anything, but goes on paying his 
pew rent and building rows of houses the same as if 
there were a little cream in the cheese, a small quantity 
of sugar in the glucose, and a taint of butter in the 
oleomargarine.”"—JW. Y. 7'ribtne. 

a 
Diphtheria and Manure Heaps. 

M. Ferraud, Lyon Medical, traces the relation be- 
tween manure heaps and rural epidemics of diphtheria. 
On one occasion the disease appeared the day follow- 
ing a general street cleaning. He argues that manure 
should be kept in closed wells of stone, glazed with 
bitumen, so constructed that the fluids filter away 
from the solid matter. 


* Notwithstanding frequent denials, the American Analyst positively 
states that it has seen these imitation coffee beans. 
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SAFETY FASTENING FOR LACE PINS, ETC, 

This simple fastening, which may be applied to lace 
pins, brooches, and hair ornaments, is so constructed 
that the pin is not liable to become accidentally un- 
fastened. The free end of the pin, which is hinged to 
the body in the usual way, enters a recess in the upper 
side of a socket attached to the body, as clearly shown 
in the engraving. Thé exterior of the socket is screw- 
threaded, to receive a milled nut. After the point of 
the pin has been placed in the socket, the nut is serewed 
toward the pin, so as to cover the recess, and thereby 
most effectually prevent the removal of the pin. The 
turning of the screw in the opposite direction uncovers 


COOPER’S SAFETY FASTENING FOR LACE PINS, ETC. 


the recess and allows the point of the pin to be re- 
moved. 

This invention has been patented by Mr. C. A. 
Cooper, of 5 Union Square, New York city. 

+44 
Supplementary Rudders. : 

In narrow canals, where the depth of the water does 
not considerably exceed the depth of immersion of the 
vessel, it becomes a matter of difficulty to steer large 
ships, and damage has, in consequence, repeatedly re- 
sulted in the Suez Canal. To overcome this difficulty, 
it has been proposed to increase the surface area of 
rudders, and for this purpose Decerfz has infroduced a 
supplementary rudder, which consists of an additional 
piece attached to the rear part of the rudder by means 
of iron hoops and bolts. The supplementary rudder is 
attached before the vessel enters the canal, and re- 
moved upon leaving the canal. The vessels of the 
Peninsular and Oriental Company have employed this 
supplementary rudder with considerable success. 


+o _—_———_ 
SANDPAPERING AND POLISHING MACHINE, 


The accompanying engraving illustrates a sandpa- 
pering and polishing machine, which is the invention 
of Mr. T. B. Marshall, of Sidney, Ohio. With this ma- 
chine either a flat, oval, or concave surface can be 
sandpapered and polished with the grain of the wood. 
To the peripheral face of the wheel, whichis of any 
suitable size, say 24 inches, are secured springs shaped 
as shown in Fig. 2, and placed as close together as pos- 
sible. A band of felt is placed about the springs and 
heldin position by astrip of sacking or canvas, the 


MARSHALL’S SANDPAPERING AND POLISHING MACHINE. 


edges of which are corded. This strip is held in place 
and prevented from creeping by hooks secured to the 
side of the wheel by nails. . The sandpaper is applied 
so as torest smoothly upon the peripheral surface of 
the wheel, the edges being bent over and crimped and 
secured to the sacking by safety pins. The wheel is 
mounted upon a shaft driven in any convenient way. 
The work to be smoothed and polished is pressed 
against the surface of the rapidly revolving wheel. 
This machine has been practically tested, and has 
given most satisfactory results. 
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THE GREAT GAS METER OF THE CONSOLIDATED GAS CO. 
(Continued from first page.) 
pass through it. Asit forces its way in, it causes the 
weter to rotate. This gradually carries the inlet hood 
around until it is immersed in water. No more gas 
can enter the compartment; in other words, it is full 
of gas. But just as this immersion oucurs, the outlet 
hood comes out of the water, thus giving the gas a way 
to escape from the drum. As the drum rotates, the gas 
is forced out, and the next division fills. In each rota- 
tion the four divisions are successively filled and emp- 
tied. Each one is an Archimedes screw, beginning and 


SRR 


METER DRUM. 


ending in ahout the same plane, but on opposite sides 
of the axis and opposite ends of the drums. 

The water level, it will be seen, determines the capa- 
city of the’ drum. Hence it must be preserved con- 
staut. This constancy in the meter we are describing 
is secured by an overflow. Water is continually run- 
ning in and out of the meter through an overflow pipe 
of proper height. 

It is also necessary to force the gas to go through the 
drum, and not around it. The rear end of the cylinder 
of the druin is carried out a short distance, and closed 
with a plate, solid except for a hole in its center. 
This hole is completely immersed in the water. The 
inlet pipe runs through this hole under the water and 
curves up into the space above the water. Thus the 
gas-cannot go around the drum. Thecap is shown 
partly in section in the small drawing, half being 
broken away. Referring to the drawing, the top of 
the drum is moving toward the spectator. The gas is 
entering by the curved pipe in the center of the back 
of the case. It is carried within the cap, the pipe 


(a a A 


rE Tey 


INDEX TRAIN. 


passing through the immersed aperture in its cen- 
ter. The compartanent marked C has just filled 
with gas. The opening of its inlet hood at B has 
gone below the water, so that no more gas can enter 
it, while its contents is escaping through the aperture 
of the outlet hood at D into the case, E, and thence 
by the outlet pipe into the main. Meanwhile gas is 
entering at A into the compartment next to and be- 
yond ©, and is turning the drum. The course of the 
gas is indicated by the arrows. 

In the next cut is shown the arrangement of the 


motion, by a train of idle wheels, is carried above the 
water line, where a spindle attached to a working gear 
wheel passes through a stuffiug box in a recess in the 
front head of the meter. Hence the motion is earried 
through the long train of wheels, each successive one 
rotating at one-tenth the rate of its predecessor. Thus 
if one index rotates once. around its dia! for 1,000 cubic 
feet, the next one is reduced to one-tenth that speed, 
so that one rotation of this next index indicates 10,000 
cubic feet. Each dial is divided into tenths of a rota- 
tion, so that the first dial mentioned above would be 
divided into successive hundreds of cubic feet. 

The meter was erected by the American Meter Com- 
pany, of this city, to whom belongs the honor of being 
the makers of the largest meter in the world. The 
iron work and casting of the case were executed at 
the Continental Iron Works of Brooklyn, N. Y. 


SUE A dn 
Important Electrical Patent Decision. 


An important decision was not long ago rendered in 
the Chancery Division of the High Court of Justice, 
London, before Mr. Justice North, in the suit of Abra- 
ham Van Winkle, of Newark, N. J., U. 8. A., vs. Wil- 
liam Alexander Carlyle, of Birmingham, England. 
This was a suit for infringement of dynamo-electric 
machines for electro plating, owned by the said Van 


Winkle, of the firm of Hanson, Van Winkle & Co.,: 


Newayk, N. J., and has beemsome time pending in the 
English courts. An interim decree for injunction hav- 
ing previously been granted, it has now been made 
absolute—the defendant being restrained during the 


-|continuance of the letters patent or any extension 


thereof from making or selling any magneto-electric 
machines under or in accordance with or in violation 
of the letters patent on which the suit was brought. 

The firm of Hanson, Van Winkle & Co. were the first 
introducers of dynamo-electric machines in this coun- 
try, and the above decision is likely to have consider- 
able influence on the sale of their new machines, both 
here and abroad, as this is considered a test suit. 

The invention relates to the radial construction of 
the armature and the use of agovernor to prevent re- 
versal of the current. 


en 
THE CAPILLARY SIPHON—HERO’S ENGINE. 


T. O’CONOR SLOANE, PH.D. 

In the last article of this series we described some ex- 
periments with capillary siphons, emphasizing the fact 
that capillary force ceases to operate as soon as they 
become fully charged with water. A simple experi- 
ment appears in the cut, showing how a boat could be 
sunk by a siphon of this description. It is conceivable 
that a sail hanging over the side of an open boat into 
the water, its inner end reaching to the bottom of the 
boat, might fill it. The sail would first become 
charged with water by capillary action, and then, act- 
ing as asiphon, would draw water over the sides and 
into the interior. : 

For the experiment, two vessels are needed. They 
are preferably of glass. One must be large enough to 
contain the other, with somespace to spare. The large 
vessel is filled with water. The small one is floated in 
it. Ifthe latter tends to cant to one side, a few bits of 
lead, or cains, or even sand, may be introduced as bal- 
last. 
will be one or two inches below the level of the water 
outside of it. A lamp wick, or strip of muslin, prefer- 
ably well soaked with water, is next placed in the po- 


sition shown, care being taken to have the inner end | 


reach well down toward or touching the bottom. The 
siphon action begins very soon, and water gradually 
collects in the floating vessel. This does not interfere 
with the siphonage by raising the level of the con- 


tained fluid, because very nearly as fast as it rises the | 
Thus the difference of level is maintained ; 


vessel sinks. 
almost constant, except for the slight floatative effect of 
the additional portion of the glass submerged. The 
operation continues until the edge of the glass becomes 
even with the surface of the water on which it floats. 
The water suddenly rushes in and the glass sinks. 

If a good quantity of muslin is used, the glass will 
sink in a few minutes. By the use of aiamp wick the 
operation will be somewhat prolonged. 

The point made about the approximate constancy of 
the difference of internal and external level is an inter- 
esting feature of the experiment. Iterecalls the old 
problem about the level of water in a vessel in whicha 
lump of ice is floating. The question is, how the level 
is affected by the melting of the ice. Assuming the 
temperature of water and ice to be about 82° F., the level 
will, of course, remain constant while the ice floats in 
it and after it is melted. 

In the other illustration is shown a simple way, of 
constructing a reactionary steam engine. It ison the 
principle used in the Barker’s inill, already described 
in this paper. Steain is generated and driven out of 
an aperture. It necessarily pushes backward the tube 
from which it issues, and the tube is so arranged as by 
this backward motion to cause a central body to rotate 
around a fixed axis. 

A round bottom flask, of about 150 cubic centimeters 


index train. A gear wheel is carried by the drum. Its' capacity, isa convenient one for the boiler of this prim- 
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Thus arranged, the bottom of the inner vessel ; 


itive steain engine. It is fitted with a perforated cork 
and tothe cock a tube is adapted, bent into the form 
shown in the cut. Its end is slightly drawn out, form- 
ing a large jet. The flask is half tilled with water. A 
circular piece of wood, about six inches in diameter and 
an inch thick, is provided, through whose center a hole 
ismade. This hole must be large enough to admitthe 
neck of the flask freely, so that the board will rest 
firmly upon its shoulders. The hole may with advan- 


tage be chamfered or’ countersunk on one side to fit. 
A round bottom flask is recommended, because it will 
stand direct contact of flame when it contains water. 


» 


CAPILLARY SIPHON. 


The cork, after the flask has been passed through the 
aperture in the board, is put in position in its neck, and 
the whole is suspended by a silk thread, which should 
be as long as possible. An alcohol lamp is placed under 
the flask and is lighted. 

In a short time the water begins to boil. A few drops 
of water are first projected from the end of the bent 
tube, after which steam begins to issue. As the jet of 
steain acquires strength, its reaction becomes percepti- 
ble, and the tube is driven backward by it, imparting a 
movement of rotation to the suspended apparatus, 
The velocity increases until the bottle and board whirl 
around at high speed. 

The circular board here comes into play in preser v- 
ing, by its gyroscopic force, the steadiness of rotation of 
the apparatus. It retains the flask in position over the 
lamp flame. Without the board, the apparatus oscil- 
lates from side to side and cannot be well heated. 

For a suspension cord a silk thread a couple of yards 
long may be used. A thread a foot long answers per- 
fectly, but as the flask rotates, it becomes soon twisted 
or untwisted, and breaks; but a long thread will ad- 
init of several minutes’ running before giving away. 
Owing to the small power of the reaction, it is not easy 


| 
if 
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HERO'S ENGINE. 


to find an available swivel. The friction interferes 
with the speed. 

It might be supposed that the board would be burn- 
ed. But if the flame is made to impinge directly on 
the glass, the board -will not feel its effects seriously. 
It will not, of course, be heated except for a few min- 
utes at one time, and this will have little effect upon 
it. The experiment in connection with the Barker’s 
inill is a good illustration of the identity of some laws 
affecting liquidsand gases. It shows that bcth alike 
possess mass, and by their reaction, if caused to move, 
can generate absolute force due to mass moved. 
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Railway Improvements Needed. 


To the Editor of the Scientific American: 
The recent terrible railway accident on the line of 


the C., M. & St. P. Ry. Co., near Rio, Wis., sends a! 


shudder through the entire country, and again, as after 
each previous disaster of this kind, the question arises, 
Is there no way to prevent these dangers to which every 
traveler is liable ? 

As astep in the direction of greater safety, there are 
two things which must be accomplished : 

1st. Some means must be found to stop trains even 
more quickly than by the use of air brakes. This can 
probably be accomplished by an increase of friction, 
and it is for our inventors to say how this increased 
friction maybe gained. By way of suggestion, I would 
ask if boxes of sand cannot be’placed near each set of 
wheels; the same to be controlled from the engine. I 
believe that by means of the air brakes the sliding of 
the wheels is possible; if not, it might be made so. 
The presence of sand on the rails would then add ma- 
terially to the friction. 

2d. In order to do away with the horrors of a burn- 
ing wreck, other methods than those now employed 
- must. be found for heating and lighting passenger cars. 
They might be lighted by the use of electricity, though 
that is not of so much importance as the matter of 
heating. 

It has been demonstrated only too often that fire 
cannot be safely carried in passenger coaches, and it 
is impracticable, in this northern country, to attempt 
to heat the cars by steam from the engine. There is 
one method, however, which I think might be employ- 
ed, viz., the use of soda. It is a well known fact, 
though of recent discovery, that soda when charged 
with steain is a source of great heat. Cannot this 
knowledge be practically applied for heating purposes ? 
I should think that metallic cases of soda might be ar- 
ranged in a car, and, being charged from the engine, 
heat the car either by radiation or, perhaps better, by 
the generation of steam in suitably arranged boilers. 
In the latter case, the steam, after passing around the 
ear through pipes, could be: discharged into the soda, 
and thus a recharge from the engine be required less 
frequently. FRANK HayEs. 

Minneapolis, Minn., Nov. 15, 1886. 


Paris Cement. 

Anew cement, called ‘cement de Paris,” has been 
introduced in France, the inventor and manufacturer 
of which is M. Vallin, the director of a French cement 
works, the Gypserie de la Gare. The new material is 
stated to be at least equal, if not superior, in quality 
to the English article, while it can be sold at the rate 
of 2s. 6d. to 5s. per.cwt. This material is said to pos- 
sess durability and the cold appearance of marble, 
and a wall rendered, floated, and set with it becomes 
impermeable to moisture. It can also be polished, 
and made to present an elegant appearance. In the 
usual method of manufacturing cement, it is generally 
found very difficult to obtain a thorough burning of 
every piece of clay or stone; sometimes the surface of 
it is burnt too much and the center too little or not 
atall. The result is that, after the clay or stone is 
crushed, it contains a considerable quantity of un- 
burnt grains, which play the role of an inert material, 
and which people pay foras cement. 
this unequal burning, M. Vallin, instead of crushing 
the material after, does so before placing it in the kiln. 
A crushing mill breaks it into small pieces, which are 
automatically conveyed to a vertical cylinder mill, 
whence they issue ground to powder. This is in turn 
again automatically placed on sieves, which shift it 
into pans or kilns heated by gas. A series of inclined 
plates, having a gyratory motion, agitate the powder 
in each of the pans, and thus render every particle of 
it amenable to the action of heat. Finally, a mechani- 
cal arrangement conveys it to sacks, which.a man fills 
as the powder arrives. The whole operation is thus 
continuous and automatic, which of itself isa great 
advantage. But still more important and appreciable 
is the fact that all the particles of the cement are tho- 
roughly burnt. M. Vallin estimates that his method 
enables him to effect a saving of about 30 per cent over 
those ordinarily adopted. Besides the homogeneity of 
the particles, the other advantages claimed for this 
cement are its great whiteness of color, durability, and 
freedom from liability to unequal shrinkage, which 
causes fire cracks. 

EP 
The New Water Tunnel, Chicago. 

The work on the new lake tunnel at Chicago is pro- 
gressing rapidly. The men work in three shifts, of 
eizht hours each. The first dig the hole about 10 ft. 
in diameter, through clay, at the rate of about 18 ft. per 
day, the second trim it up and wall with planks, and 
the third lay a circular wall of bricks in cement, 12 in. 
thick. The tunnel is left ashade over 7 ft. in diame- 
ter, the whole plastered with cement. This will be 
completed in about five weeks, and the whole work in 
about three months, 


be 
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Geologic Distribution of Natural Gas.* 

Although natural gas springs are to be found in al- 
most every State in the Union, andin many States gas 
has been obtained in wells sunk either for water, oil, 
gas, or as solid mineral prospecting holes, yet the occur- 
rence of natural gas isnot dependent upon mere chance, 
as is popularly supposed, but is, as is now beginning 
to be recognized by both professional and practical 
men, a result of special geological phenomena. 

The desire among our leading manufacturers to emu- 
late Pittsburg has led to the sinking 6f many wells in 
many localities in search of natural gas ; some of these 
wells being located and drilled under the direction of 
professionai experts, but many more being located by 
persons who are ignorant of the conditions under 
which gas has already been found, and by “quack” 
explorers, who often depend upon spiritualistic com- 
munications or the divining rod. 3 

The literature on the subject of the geographical oc. 
currence of gas, except in areas contiguous tothe Penn- 
sylvania oil regions, is very meager, and scarcely any- 
thing has been published on the geology of natural 
gas except that contained in the reports of the Penn- 
sylvania Survey, of which Mr. Carll has been the lead- 
ing author. In considering the geologic distribution 
of gas in the United States, I have not sufficient facts 
at present in my possession to make a paper on the 
subject Complete or exhaustive. 

The practical application of natural gas, in various 
forms, in Western Pennsylvania has opened up a new 
era in fuel economy and the development of heat and 
mechanical power, and it becomes a practical necessity 
forevery community where there is the slightest possi- 
bility of finding natural gas to make a thorough and 
intelligent exploration for it; and for all other com- 
munities, in which, from the geological conditions of 
the underground structure of their region, it is im- 
possible for the rocks to contain gas in commercial 
quantities, to plan to manufacture a fuel gas. There 
is no doubt in my mind but that the greatest advance 
to be made in the practical arts and sciences during 
the next two decades is to result from a practical con- 
sideration of the question of the manufacture and util- 
ization of gaseous fuels, and the adaptation of plant 
and machinery to the new fuel relations that I believe 
we are bound for economy’s sake to establish. 

It is difficult to prescribe any fixed limits in the geo- 
logical scale to the occurrence of natural gas and petro- 
leum, Every known rock, with the exception of the 
‘eruptive rocks, is known to contain the remains of or- 
ganic matter (vegetable and animal); and since the 
leading geologists agree in the opinion that both oil 
and gas result from the decomposition of organic re- 
mains, it is quite possible to find gas and oil in rocks of 
any geological age—in some rocks in commercial quan- 
tities, and in other rocks in quantities so sinall as to be 
only of scientific interest to the geologist and mineral- 
ogist. 

Next to the necessity of having a sedimentary rock 
in which animal or vegetable remains of past geologi- 
cal ages have been buried, the presence of gas is de- 
pendent upon the existence of a porous or cavernous 


| Tock, to serve asareservoir to hold the gas, and an 
overlying impervious rock roof to confine the gas. The 


other necessary conditions for the occurrence of gas 


, are more dependent upon the forces to which the strata 


have been subjected, and the resulting geological 
‘structure, than upon the age of the rocks themselves. 
The tendency among practical oil and gas well drill- 
‘ers and operators to discover, in a new district where a 
well may be drilled, the saine section of rocks as is 
found in an old district makes it important that both 
| drillers and operators should realize the fact, as proved 
|by geological investigation, that no two wells can be 
put down, distant from one another but five miles, 
more or less, where the same section of rocks may be 
found in both wells. 

All the oil and gas horizons in Pennsylvania are 
located in sandstones and shales, from the Portage up 
to and including the Coal Measures. In Ohio, the oil 
/and gas horizons are included in the Paleozoic strata 
from the Upper Coal Measures down into the Trenton 


, Limestone. In New York, where natural gas is more 
generally distributed, as indicated by gas springs, than 


in either Pennsylvania or Ohio, but where much less 


_has been found in commercial quantities, the gas hori- 


zons are found in the formations from the Chemung 
down to the Hudson River Shales, inclusive, with the 


possibility that some may be found in the Trenton 


Limestone, 

On account of the intimate connection existing be- 
tween oil and gas, it is reasonable to suspect the exist- 
ence of natural gas in all sandstones producing oil. 

The amount of gas that is at present flowing from 
@e explored sands in Pennsylvania is probably two or 
three times greater than is required to meet all present 
demands. With an appreciation of this fact, and of 
the possibility of extending the gas pools and develop- 


* Abstract from the Engineering and Mining Journal of a paper read 
attheSt. Louis Meeting of the American Institute of Mining Engineers, 
| last October, by Charles A. Ashburner, Geologist in charge Pennsylvania 
Survey. 
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as to the exhaustion of the gas sands of Pennsylvania 
and the prostration of the manufacturing interests that 
become dependent upon its use. It becomes, however, 
a question of vital importance to the commonwealth 
of Pennsylvania, and to every citizen interested in the 


industrial concerns of the State, that the extravagant 


waste of gas that is now going on everywhere through 
out the oil and gas region should be stopped. The 
action of the Philadelphia Company, which is now one 
of the largest natural gas companies in Pennsylvania, 
in shutting in the wells all the surplus gas that is not 
needed, should be emulated by every individual who 
has pecuniary interests in gas wells; and it is a question 
that should be settled by our State Legislature, by com- 
pelling all gas well drillers and operators to shut in 
the gas that is not needed. 

The discovery of natural gas in Ohio is the dawn of 
a most important era to the manufacturing and indus- 
trial interests of that State. This statement is worthy 
of special reference here. Any comparison as to the 
amount of gas that Pennsylvania and Ohio respectively 
will be able to produce in the future would be invidi- 
ous, and in fact we have not sufficient evidence upon 
which to base any reliable conclusion. That there is 
sufficient gas in Ohio, as well as in” Pennsylvania, to 
meet the demands of manufacturers for a number of 
years, and sufficient in many localities to warrant the 
erection of new plants, there is no doubt; but still it 
is well to bear in mind that our gas supply is exhaust- 
ible, and that in the main all the gas that we can hope 
to obtain in the future now exists in a gaseous form con- 
fined in our rock reservoirs. When these reservoirs 
are emptied, our supply will have ceased. 

0 
DECISIONS RELATING TO PATENTS. 

U. S. Circuit Court.—Northern District of Illinois, 
POPE MANUFACTURING COMPANY 0. OWSLEY. OWSLEY 
0. POPE MANUFACTURING COMPANY. 
INTERPRETATION OF LICENSES. 

Blodgett, J. 

Equity has jurisdiction to compel a discovery of the 
number of patented articles made under a license, 
where the licensee neglects or refuses to make monthly 
reports as he has covenanted to do, and a covenant to 
makea monthly report is, in fact, a covenant for a 
monthly discovery of the work done under the license. 

Wherea license does not purport to give an unlimited 
right to the use of the patent, but restricts. the right to 
machines of certain descriptions, when licensee inakes 
machines not in conformity to his license, but within 
the patent, he not only violates his express covenant 
not to do so, but violates the patents. 

A license provided that licenser may terminate it by 
notice in writing. He sent a postal card to licensees, 
reading : ‘‘ Your royalty return for February has not 
come to hand. Failure to forward same within five 
days from March 10 subjects your license to revoke- 
ment.” Held, that this paper fell far short of a notice 
in writing of a revocation or terwination of the license. 

Licensees under patents covenanted that they would 
not dispute or contest the validity of thesame or of 
complainant’s title thereto. Held, that as long as the 
licenses remain in force defendants are estopped by 
the terins of their agreements from denying the valid- 
ity of the patents in question. 

The mere fact that the owner ofa patent alleges an 
infringement, and threatens suit unless a settlement is 
made with him, cannot be held to make such settlement 
void for fraud or intimidation. 

The fact that defendants feared the result upon 
their business of asuit for infringement of patents, 
and therefore settled and took a license, is no support 
to a charge of fraud in the procurement of the license. 

Where a license was granted covering a large num- 
ber of patents, including one which had already ex- 
pired, but which licenser owned and licensee had in- 
fringed, and there was no proof that it was included 
by the licenser in bad faith, held not enough to taint 
the transaction as fraudulent. 

The date or duration of a patent isa matter of public 
record, of which a licensee is as much bound to take 
notice as the licenser. 

A license under patents is not affected by the fact 
that in a suit between other parties the patents have 
been adjudged void where the licensee has agreed not 
to contest their validity. 

Where licensee under a patent agrees not to cdhtest 
its validity nor licenser’s title, he cannot urge want of 
patentability nor any question save that whether his 
devices are covered by it. 

Where the alternative to settle a claim for infringe- 
ment or litigate is fairly tendered toa party and he 
chooses to settle, he cannot afterward retreat from the 
settlement merely because some other party has suc- 
cessfully contested the validity of the patents. 

Where a license included a large number of patents, 
and provided that licensees should pay a stipulated 
royalty on all machines made by them ‘‘ embodyingin 


ing new ones, very little alarm should be entertained | their construction or mode of operation the inventions 


and improvements shown and described in each, all, or 
either of said letters patent,” held that so long as 
licensees used either of the patents they were liable to 
pay the royalty named in the license. 
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DEPREZ’S GALVANOMETER, 
BY GEO. M. HOPKINS. 

To rivet scientific facts in the mind, study and prac- 
tice must proceed together. This is especially true in 
electricity, where a multitude of conditions are imposed 
for every phase of the subject. 

No one can go very deeply in the study of electricity 
without reaching the subject of electrical measure- 
nents; certainly very little can be done in this direc. 
tion without a galvanometer of some kind. Among 
all the galvanometers yet invented, there is perhaps 
none possessing all the good qualities of the one snown 
in the annexed engraving. It is very simpie; the ma- 
terials are inexpensive , no great mechanical skill is re. 
quired in its construction ; and its sensitiveness and ac 
curacy are sufficient for the requirements of most elec. 
tricians. Besides all this, it is perfectly ‘‘dead beat,” 
so that no time need be wasted in waiting for the in- 
strument to come to rest. 

This galvanometer is the invention of M. Deprez, of 
Paris, France. It consists essentially of a rectangular 
coil of fine wire, suspended on strained torsional wires 
in a strong magnetic field. 

To the base is secured, by means of angle plates, a 
compound U-magaet, 7 inches high, formed of three 
steel magnets, one-quarter inch thick, secured togeth- 
er and to the angle plates by bolts. The distance 
bet weeh the inner facesof the poles of the magnet is 174 
inches. Twoand three-quarter inches behind the center 
of the magnet a brass column rises from the base, and 
is provided near its center with an adjustable brass arm, 
supporting at its outer end, and exactly in the center 
of the space between the poles of the magnet, a hollow 
soft iron cylinder, 24 inches long, 175 inches in ex- 
ternal diameter, 43 inch in internal diameter. The 
top of this cylinder is even with the upper ends of the 
magnet. To the top of the brass column is secured, at 
right angles, an arm that extends over the hollow iron 
cylinder, and is provided with a vertical sleeve, in 
which is clamped a rod having on its lowerend a 
small silver hook, arranged axially in line with the iron 
cylinder. 

To a block attached to the base, opposite the center 
of the magnet, is secured a tapering spring, ?; inch 
thick and 383 inches long, carrying at its free end a 
small silver hook, which is arranged in line with the 
axis of the iron cylinder. 

A rectangular coil of No. 40 silk-covered copper wire, 
large enough to swing freely over the iron cylinder, is 
suspended by a hard-drawn No. 82 (0:008 inch in diame- 


ter) silver wire from the hook above, and is. connected 
by a similar wire with the hook on the spring below. 
The upper wire is 24 inches long between its connec- 
tions, the lower one 2% inches. 


iron cylinder, B, are clearly shown in Fig. 3, which is 
a horizontal section taken through those parts. 

A glass shade protects the delicate parts of the in- 
strument. The two binding posts which are outside 


The sides of the rectangular coil are flat, being about | of the glass shade are connected under the base with 


¥ inch thick and ¥; inch wide. 
coilis 150 ohms. 
opposite ends of 
the coil, in the 
manner shown in 
Figs. 4 and 5. 
Each hook is pro- 
vided with a flat 
head, which is se- 
cured between 
two thick plates 
of mica, the shank 
of the hook pro- 
jecting through a 
hole in the outer 
mnica plate. Each 
pair of mica 
plates is secured 
in place on the 
eoil by a winding 
of silk, which is 
coated with shel- 
lac varnish to pre- 
vent the plates 
from slipping. 
The hooks are 
arranged exactly 
in the middle of 
the ends of the 
coil, so that when 
the coil is ‘sup- 
ported in the po- 
sition of use by 
the silver wires it 
will oscillate free- 
ly between the 
poles of the mag- 
net and the iron 
cylinder. The terminals of the coil are soldered to the 
silver hooks. The upper hook is made a little more 


Fig. 2.-ARRANGEMENT OF GALVANOMETER AND SCALE. 


The resistance of the|the brass column and the spring, so that the current 
The silver hooks are connected with / passes from one binding post to the column, thence 


Hil lulaledidad def | 


Slanted he i), bid Wi behedlidethy 


down the upper silver wire, then through the coil, the 
lower silver wire, and the spring to the other bindirg 


than ahalf inch long, to receive a small concave mirror | post. - 


(as shown in Fig. 4), which is secured in place by ce- 
ment or wax. The mirror has a focus of 30 or 36 


inches. ; 
The relation of the magnet, A, the coil, C, and the 


| 


i] 


4 


ws 


Fig. L—M, DEPREZ’S “DEAD BEAT” GALVANOMETER. 
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The silver wires are placed under considerable ten- 
sion, and the coil is adjusted to a central position by 
turning the hooked rod at the top of the instrument. 

When an electrical current is sent through the coil, 
it tends to assume a position at right angles witha 
line joining the two poles of the magnet, the amount 
of displacement of the coil from its normal position de- 
pending on the strength of the current. As the deflec- 
tion for a very light current is small, a beam of light 
reflected from the concave mirror is employed as an 
index. The scale is arranged as shown in Fig. 2, the 
light being projected from a lamp, supported at the 
proper height behind the scale, through a slit below. 
the scale and on to the concave mirror. The mirror re- 
flects the beam on to the scale. The mark at the cen- 
ter of the scale is 0, and arbitrary numbers, running up- 
ward regularly, are arranged on the marks on opposite 
sides of 0. The common paper scale used by draughts., 
men answers for this purpose. ; 

When the coil is at rest, the light spot remains at the . 
center of the scale ; but when a current passes through. 
the coil, the beam moves steadily forward and stops 
without oscillation, the distance through which it 
moves depending of course, on the strength of the 
current. The coilis returned to its normal position by. 
the spring of the silver wires. : 

By employing shunts in the usual way, heavy cur-. 
rents may be measured by the aid of this instrument. 
The sensitiveness of the instrument is so great as to in-. 
dicate a current when the ends of two No. 18 copper 
wires connected with it are placed on opposite sides of 
the tongue. 

The coil is carefully wound over a form covered with 
paper, each layer of wire being varnished with shel- 
lac varnish as the work of winding progresses. When 
the coil is complete, the coil, together with the form, is 
heated in a warm oven until its varnish becomes hard 
throughout the coil. : 

The concave mirror may be purchased from the op-. 
tician, or a very fair mirror may be made by cutting a 
small disk from a double convex spectacle lens of 60 or 
0 inch focus, and silvering it. A.simple and quick way: 
of silvering a small surface consists in scraping from 
the back of a piece of ordinary looking glass all of the. 
silvering, except a patch of the size of the mirror to be. 
silvered. A small drop of mercury placed on the patch 
soon loosens it, so that it may be slid from the glass and 
transferred to the disk. The disk must be perfectly 
clean. After -the pateh is in position on the diska 
piece of tin foil is placed on the back of the disk, 
pressed down firmly, and allowed to remain long 
enough to absorb all of the surplus mercury. It is 
then removed, and the transferred silver will be found 
adhering strongly to the disk. : 

The various dimensions above given are taken from. 
an almost exact copy of a Deprez galvanometer made 
by Carpentier, of Paris. Thecopy operates admirably, 


DECEMBER 4, 1886.] 


Srientific American. 


359 


It is probable, however, that a considerable deviation 
from these dimensions might be made without serious- 
ly affecting the value of the instrument. 


to 
THE NEW SPANISH WAR STEAMER REINA REGENTE. 


Another magnificent vessel has been added to the 
Spanish navy, being acruiser of the first class, Reina 
Regente, constructed on the Clyde,:under the direc- 
tion of the Spanish Minister of the Marine, by Messrs. 
James-& George Thompson, naval constructors. 

The principal dimensions of the Reina Regente are 
as follows: Extreme length, 335 ft. ; extreme width, 50 
ft. 7 in. ; depth, 32 ft. 6 in.; normal draught, 20 ft. ; 
when loaded, 26 ft.; normal displacement, 4,800 tons. 
She has twoscrews, and tripleexpansion engines, which 
give 7,000 indicated horse power for normal draught 
and 12,000 horse power for forced draught. Calculated 
velocity of the vessel, 2014 knots per hour. 

The hull is of steel, best quality, and is divided into 
compartments by means of water tight bulkheads. 
She has three decks, and is protected by armor varying 
from 3 to 44 in. The stem, stern, rudder, etc., are of 
steel. She has a capacity of 1,200 tons of coal, suffi- 


The New Woodward Colliery. 


capacity will be 3,000 tons per day. In order to furnish 


The greatest mine of the anthracite regions will be|a foundation for the breaker, a large creek was turned 


the new Woodward colliery near Wilkes-Barre. It is 
being developed by the Delaware, Lackawanna, and 
Western R.R. Company, who have a tract of about 
eight hundred acres at that point. The main shaft 
was commenced in 1881, and is the largest opening 
in the anthracite fields, being 12 x 55 ft. in size. There 
are four hoisting ways, one pump way, and an air way, 
the latter two being a portion of the southern division. 
The shaft is entirely.timbered. Asthe surface is some- 
what unstable a rock foundation was found necessary, 
and solid masonry four feet thick was recently put in 
to a depth of nearly eighty feet. The shaft was sunk 
to the Red Ash vein, which was cut ata depth of ten 
hundred and forty feet. In going down to this seam, 
the sinkers cut through the same veins as are found in 
that vicinity, and in some instances the thickness was 
surprising... The array of coal in this shaft was pro- 
nounced the most extensive in the Wyoming region. 
The quantity of water in this opening is very great and 
will require three Knowles pumps to keepit elear. The 
air shaft is located about one hundred yards from the 
main opening. The shaftis 10 X 37 feetin size, has two 


inland about seventy feet for quite a distance, ata 
great expense. The gangways of the mine will be 
opened up as soon as a place can be arranged to stock 
the coal. .The colliery will probably be in fulleworking 
order within a year, andemployment will be furnished 
about twelve hundred hands. The surface buildings 
are nearly all contracted for. The head house of the 
main shaft is one hundred and one feet high, and is 
just completed. W.H. Storrs and T. H. Carey are the 
superintendents of the mine.—Coal Trade Journal. 
+> oa __—_- 
Ingenious Financiering. 

One of our foreign contemporaries relates the follow- 
ing method adopted by the people of Guernsey for 
providing themselves with a new meat market, which 
they very much needed, but had not the means at 
hand to pay forit. But they were determined to have 
the market, so £4,000 was voted to defray the cost, and 
notes wereissued by the authorities for that amount, 
and were guaranteed on the ‘‘ whole of the property of 
the island, said to be worth four millions.” A singular 
provision was introduced, which rendered these notes 


THE NEW SPANISH WAR STEAMER REINA REGENTE. 


cient to drive her a distance of 12,000 to 13,500 knots. 
She is provided with electric lights, telegraphs, and 
all the latest accessories for a vessel of the first class. 
She carries twelve small boats, of which three have 
steam. Her armament consists of four Hontoria can- 
non of 7 in., six of 444 in., six Hotchkiss guns, and va- 
rious other repeating sinall arms. She has five torpedo 
tubes—two in the bow, one in the stern, and one on 
each side. 

Our engraving shows a general view of the Reina Re- 
gente, also a plan of her battery deck.—ZLa Ilustracion 
Espanota. 

——______--e—______- 
Chicago Cable Roads. 

The North Chicago Street Railway Company has 
laid one mile of tunnel on Clark Street for the new 
cable line. The tunnel is of steel and continuous, and 
the manholes, which are of new pattern, are placed 
every 31 feet. A 9 inch sewer pipe, opening every 300 
feet into the main sewer, is laid between the tracks, 
into which a pipe runs from each manhole, affording 
complete drainage. The engine to be located on Clark 
Street, near Division, is to be of the Corliss type, 2,000 
horse power, and built by Messrs. Robt. Wetherill & 
Co., Chester, Pa. The winding machinery is of new 
design, with a compersating arrangement to take up 
the wear on the drums. The pulleys which carry the 
cable are 18 inches in diameter. : 


hoisting ways, and cuts the Red Ash vein at one thou- 
sand and three feet. This shaft is timbered, and now 
remains idle and full of water, pending surface im- 
provements. 

Two immense ventilating fans of about forty feet in 
diameter are to be constructed for these shafts. For 
the first hoisting ways of the main shaft, first motion 
engines of 24 in. cylinders and 48 in. stroke are now be- 
ing arranged, while those for the lower hoisting ways 
are direct acting, with 24 in. cylinders and 60 in. stroke. 
The two conical drums are 14 and 16 ft. in diameter. 
Engines of the same size as those at the main opening 
are being located at the air shaft. Over thirty cylin- 


drical boilers will be required to furnish the power for’ 


the vast amount of machinery of the mine. The guides 
are now being inserted in the main shaft, and about 
three hundred and fifty feet of water still remain to be 
pumped out, when the sump will be cit in the Red 
Ash vein. Lodgments will be cut for the Knowles 
pumps, three being required for each orifice. The im- 
mense trestling from the main shaft to the site of the 
breaker is nearly completed. It is nearly six hundred 
feet long, and at one point is over one hundred and 
thirty feet high. The foundations for the immense dou- 
ble winged breaker are being constructed, and have 
the appearance of being natural terraces. The breaker, 
which is to be commenced at once, will be one hundred 


| feet wide, will consume 1,150,000 ft. of lumber, and the 
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worthless outside of Guernsey, and so they were 
never exported. They were one pound notes, and were 
numbered from 1 to 4,000. With them the contractor 
was paid ; he paid his workinen in the same money, 
and those that supplied him with materials. Trades- 
men took them for goods, landlords for rent, and the 
authorities for taxes, ‘‘In due season,” to quote from 
Jonathan Duncan, ‘tthe market was complete. The 
butchers’ stalls, with some public rooms constructed 
over them, were let for an annual rent of £400. At 
the first year of tenancy the States called in the first 
batch of notes, numbered 1 to 400, and with the £400 
of real money received for rent redeemed the £400 of 
representative money expressed by the ‘meat market 
notes.’ At the end of ten years all the notes were re- 
deemed through the application of ten years’ rental ; 
and since that period the meat market has returned a 
clear annual revenue to the States, and continues to 
afford accommodation without having cost a farthing 
in taxes to any inhabitant.” 
en 
Over Sixty-seven Miles an Hour. 

On Nov. 16 a Michigan Central train on the Canada 
Southern division, having on board a number of direc- 
tors and officials, ran from St. Clair Junction to Wind- 
sor Dock, a distance of 107 miles, in ninety-five minutes, 
being at the rate of over sixty-seven and a quarter 
miles per hour. 
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SOME ANCIENT INVENTIONS. 

More than two thousand years ago, Hero (or Heron), 
a philosopher and mathematician of Alexandria, in- 
vented the fountain shown in the annexed engraving. 
This device, because of its antiquity as well as its sim- 
plicity and completeness, is very interesting and in- 
structive. 

As represented in the engraving, it may be ‘classed 
with toys, or at most regarded as only an apparatus 
for illustrating a scientific principle; but it is more 
than this. It is the progenitor of a number of modern 
inventions for raising water and producing air pres- 
sure. 

The curious feature of the apparatus is that it ap- 
parently causes the water to rise above its own level 
by its own pressure, but such is not the case. Its ac- 
tion is due to the transference of the pressure of one 
column of water to another column of water at a high- 
er level, through the medium of a column of confined 
air. It is as truly a case of the application of external 
power as it would be if a steam air compressor were 
applied. 

The water to be elevated is contained by the upper 
bulb, which communicates at its lower side with the 


Fig. 1—HERO’S FOUNTAIN. 


fountain nozzle, and at its upper side with the down- 
wardly curved tube connecting with the top of the 
lower bulb. A tube connecting with the lower side 
of the lower bulb extends upward to the level of the 
upper bulb, and terminates in a flaring cup. 

The upper bulb, having been filled with water and 
the lower bulb with air, the fountain is started by 
pouring a small quantity of water into the cup, which 
by flowing downward through the tube connected 
with the cup exerts a pressure on the air contained 
by the lower bulb. This pressure is equal to the 
weight of the column of water in the tube. The air 
pressure thus created is transferred to the top of 
the upper bulb by the air column rising from the 
lower bulb through the tube connecting the two 
bulbs, so that the pressure of the water coluinn de- 
scénding from the eup, less a very small allowance for 
friction, is effective in forcing the water out of the 
upper bulb through the fountain nozzle. 

The proper inclination of the apparatus directs the 
water jet so that the water falls into the cup and re- 
places the water used in creating the air pressure in 
the lower bulb. 

When the lower bulb is filled with water and the 
water has been entirely discharged from the upper 
bulb, the action of the apparatus ceases ; but it may 
be again started by inverting the fountain, allowing 
the water in the air bulb to run into the upper or 
water bulb, then righting it and again : pouring a little 
water into the cup. 

This device was employed during the last century 
for elevating water in the mines of Hungary. 

In Fig. 2 is shown an interesting modification of 


monds: Their Origin, Formation, a 
jammonds have been objets of interest bot 


Hero’s fountain. The apparatus is made of glass, to 
illustrate the principle on which it operates. It con- 
sists of a volute coil of tubing connected at its center 
with a hollow shaft communicating with a hollow 
journal box, from which a standpipe.rises. When this 
coil is turned in the direction indicated by the arrow, 
water and air assuine in the coiled tube positions rela- 
tive to each other as shown in the engraving; the 
water being arranged in a series of curved columns on 


spondingly disposed on the opposite side of the center. 
The height to which the water will be raised by this 


upwardly curved lower ends, of all the curved columns 
of water contained by the coil. It will be noticed that 
the pressure of one curved column of water in the 
coil is communicated to the next through: the inter- 
vening air, which weighs practically nothing. 

This machine was invented by Wirtz, of Zurich, in 
1746, 

“In 1784 a machine of this kind was made at Arch- 
angelsky that raised a hogshead of water in a minute 
to an elevation of 74 feet, and through a pipe 760 feet 
long.” 

At first sight this pump might be confounded with 
Archimedes’ screw or with the tympanuin or scoop 
wheel, but it differs materially from these in its ability 
to force the water far above itself by virtue of its 
cumulative action. 


ancients as well as they are at present to all cla 
but more especially to scientists and savants, to whom, 
even up to this present age, they area mystery, as to 
their origin or formation. Though known to be comn- 
posed of pure carbon, Pliny, as well as other ancient 
writers, seezns to have been ignorant as to their char- 
acteristics, being imbued with more superstitious ideas 
than a true practical knowledge or estimate of their 
powers of resistance, believing they could only be 
crushed by a previous bath of goat’s blood. Persians 
give special veneration to the diamond, owing to their 


' belief that’they fell from the heavens at the earliest crea- 


tionof the world. Others attribute them to be of celes- 


again, believe them of vegetable origin, as some are 
found with water cavities, also vegetable as well as 
animal matter embedded -in them. Workers in them 
seein to have amore true and practical knowledge of 


them, and feel convinced they are more ofa -voleanic 
origin, and their surmises may be correct, by the recent 
discovery in South Africa, where most of the supply js 
derived from the bed or mouth of an exhausted 
crater. Alsointhe discovery, within the past half cen- 
tury, of its sister morphonic gem, called ‘‘carbonato,” 
which to an inexperienced eye (in some stages of its 
formation) has the outward appearance of crystals of 
emery, and when broken looks like fractured hardened 
steel ; again, in other stages the appearance of porous 
lava; but even to the worker, as well as the scientist, 
their progressive age of formation still remains a 
mystery. It isimpossible to say whether the above is 
an old or young diamond, being an opaque.combination 
of minute gray crystals, compressed together by some 
natural force into such a dense form and temper as to 
make its sister lamellar and transparent gein subject to 
its attrition; and an invaluable adjunct in the me- 
chanic arts. Again, we see thediainond in its transi- 
tion state of formation from carbonato to that of a 
granular lamellar diamond flakes, and then progressing 
(if one may presume to so call it) into the opaque car- 
bonacular form called borts (like rough molten balls of 
glass), and when broken furnish fibrous splinters like 
asbestos, which are used for drilling holes in jewels, 
ete. Finally, they verge into the lamellar translucent 
and transparent state, having a cleavage like mica, of 
geometricalforms. Some of these crystals are formed 
with other small octahedron diamonds embedded in 
the side facets. As to the uses of the diamond in va- 
rious ages and by different nations, they are undoubt- 
edly prehistoric, and might be classed in their uses 
among thestoneage. It has been conceded by modern 
savants that they must have been used in the days of 
: the Pharaohs for something besides amulets. At a 
meeting of the Anthropological Institute of London, 
not long since, by a reading before them, Mr. W. M. 


Flinders had collected evidence in a tomb at Gizeh 
that tools armed with jewels had been used in the 
form of solid ortubular drills, as well as saws. The 
lines in cutting stone with these tools leave an un- 
mistakable trace of their workings, which no other 
tool does. 

The unfinished obelisk at the Egyptian quarries, 
which has been lying there for over 4,000 years, has con- 
tinuous spiral grooves, being of uniforin depth, showing 
the cutting edge of the tool was not in any wise im- 
paired. Diamonds had different names in various 
ages, among nations and tribes. In the days of Solo- 
mon, ‘“‘samer” or “shamer,” after the miraculous 
stone-working worm of that name; by the Egyptians, 
auerchilis or chalazias; Grecian, adamas or adaman- 
tine ; and by the Jews, iahaome, ete. Thus lost arts are 
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one side of the center of the wheel, the air being corre- 


machine is equal to the suin of the height, above their 


being restored to us by scientific research, and in re- 
cent years as well as the present. We now see the 
diamond advertised in multitudinotis branches of arts. 
We had occasion, in our issue of May 5, 1876, to refer to 
diamonds and their uses, since which they have been 
growing rapidly in favor for trimming or truing chilled 
iron, paper calender and porcelain rolls, emery wheels, 
sawing and trimming stone, boring rock for tunneling 


and prospecting mines, ete. 
—_— met 8 ee 


The Vertigo of the Kajak. 

Mr. Hastrup, a physician of North Greenland, has 
observed a curious. affection that attacks the Esqui- 
maux. Its name in the Esquimau vernacular is the 
equivalent of ourterm ‘‘ boat fright ;” but Danish phy- 
sicians call it ‘‘Svimmelhed i Kajak,” or vertigo of 
the kajak (Hospitals Tidende, August 18, 1886; Rev. 
internat. des Sc. med., September, 1886; Merl. Record). 

The disorder is described as follows: An Esquimau, 
while sailing in his kajak upon a perfectly calin, smooth 
sea, is suddenly seized with a feeling that his boat is 
tipping to one side. He jumps to the other side to 
perserve the equilibrium, but this only makes matters 
worse, and he abandons himself to anxious and even 


tial origin, as aerolites, possessing electric light ; others, - 


Fig. 2.—WIRTZ’S PUMP. 


frenzied attempts to keep the boat from tipping. He 
can no longer fish, and his trouble does not cease until 
he gets in sight of shore or of another boat. These at- 
tacks are not accompanied or preceded by any malaise 
or nausea. There does not appear to be true vertiginous 
sensations, but there is rather an hallucination of the 
sense of equilibration. The disorder attacks the Es- 
quimaux when they are apparently in full health, and 
it is not accompanied with headaches, tinnitus, palpi- 
tations, convulsions, or paralyses. It may last a life-- 
tine, or go away as it comes, quite suddenly. It is a 
great misfortune to the patient, since he can no longer 
fish, and is practically an unproductive member of 
society. The disease ‘has been attributed to the exces- 
sive use of coffee and tobacco, but Mr. Hastrup has 
observed it in men who used neither of these sub- 


stances. 
9-8 


A Ten-Inch Draught Steamboat, 

A steamboat has been built to navigate tha Alle- 
gheny River between Pittsburg and Kittanning, a dis- 
tance of 45 miles. Although 142 ft. long and 25 ft. 
beain, she draws but 10 in. of water. It has been near- 
ly or quite twenty years since steamboat packets ran 
on the Allegheny, and it has been believed that the 
railroads had crowded them off for all time, but the 
builder of the craft mentioned—the Nellie Hudson— 
believes that there is still a chance for a line of proper- 
ly ¢onstructed boats, and, if this first venture pays, we 
believe he intends to add other boats, and perhaps run 
some of them as far up as Oil City. 

There must be many streams navigable for steamers 
of light draught like the above. It only requires a 
little enterprise to make them available. 
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EXPULSION OF UNBURNED GUNPOWDER FROM 
CANNONS. 

It has long been known by students of gunnery that 
the combustion of gunpowder in cannon, especially in 
those of short caliber, was imperfect. The result of this 
fact is that a quantity of powder is blown out of guns 
when fired, in grains, burning as it goes through the 
air. The erosion of the bores of cannons is probably 
effected by this cause. In a recent article, Sir Fred- 
erick Abel attributes erosion to the action of gas va- 
pors and liquid products upon the heated surface of 
the bore. When it is known that a large quantity of 
powder is driven out in the solid form, its influence on 
the process of erosion should not be lost sight of. In 
muzzle loaders, where a considerable windage exis 
above the ball. the wear takes place in the upper surface 
of the piece. The products are driven through the gap 
with great velocity, wearing away the metal. In 
breech loaders, where the shot fits tightly, and there is 
no such windage, the wear is more evenly distributed. 
This has given rise to a division of the effect into 
“muzzle-loading” and ‘* breech loading” erosion. 

The 7ineh gun, muzze-loading, and weighing 7 tons 
(English ordnance), began to first show¢his feature of 
deterioration. After firing 600 rounds it was seriously 
injured. The heavier the gun, and consequently the 
charge, the worse the effect has proved. The large 


currence is rendered visible. Each bright line pre- 
sumably shows the path of a grain of incandescent 
powder. 

In cannon of large caliber, where heavy shells have 
to be expelled, an instantaneous deflagration of the 
powder is inadmissible, asit would strain the gun. The 
powder is made in large grains to secure slower igni- 
tion. This avoidance of sudden ignition tends to 
cause the loss of powder we aredescribing. Thelength- 
ening of the pieces is astep in the direction of avoid- 
ing this trouble; though of course increased weight 
and awkwardness of the eannon results from taking it. 

0 
Paste for Labeling. 
“1, Tragacanth, 1 oz.; gum arabic, 4 oz.; water, 1 
pint. Dissolve, strain, and add thymol, 14 grains; 
glycerine, 4 oz. ; and water to make 2 pints. Shake or 
stir before using it. 

2. Rye flour, 4 oz.; alum, 14 0z.; water, 8 oz. Rub 
to asmooth paste, pour into a pint of boiling water, 
heat until thick, and ‘finally add glycerine, 1 oz. ; and 
oil of cloves, 30 drops. 

3. Rye flour, 4 oz.; water, 1 pint. Mix, strain, add 
nitric acid, 1 drachm, heat until thickened, and finally 
add carbolic acid, 10 minims ; oil of cloves, 10 minims ; 
aud glycerine, 1 oz. 

4. Dextrin, 8 parts; water, 10 parts; acetic acid, 2 


traces of metallic substances. The miller admitted 
their presence, but declared that he could not account 
for it. Did he nse magnets? ‘‘Oh, yes, of course.” 
Yet when he showed them to us, he found to his sur- 
prise that they were either deficient in power or so 
loaded with broken wire, nails, screws, etc.,,as to be 
practically ineffective. We have also seen rolls the 
surfaces of which were cut and scratched to an extent 
which showed that they must have been regarded by 
the miller in charge as fit receptacles for miscellaneous 
hardware ;-and how he could expect them to remain 
in perfect alignment and parallelism under such treat- 
ment is quite beyond our powers of conception. 

The demand, then, is for a device which will do its 
work well without constant watching and cleaning— 
that is, some arrangement in which the magnets are 
automatically and regularly cleaned. These points 
have been embodied in the ‘‘ magnetic separator,” an 
invention which is almost infallible in detecting and 
arresting unwarranted metallic intruders. Once in a 
great while something will make its way past.a sepa- 
rator and leave its mark on the rolls, but a suitably 
protected, closed spout, leading from the discharge of 
the separator to the first-break hopper, is almost cer- 
tain to prevent such an occurrence. @ 

.Probably one-half the magnets sold to millers are 
practically worthlessfor usein flour mills. When tested, 


amount of powder expelled in the solid form, even from 
small guns, and burned outside the gun is clearly shown 
in the accompanying engraving. It suggests strongly 
how large a factor solid powder may be_in the scoring 
of gun tubes. 

Two interesting photographs illustrating the pheno- 
mena attending the discharge of light battery pieces 
have been received through the courtesy of Mr. Geo. 
T. Ruddock, of San Francisco, Cal. Light Battery K, 
U. S. Artillery, stationed at the Presidio in San Fran- 
cisco. takes annual practice marches. During a recent 
march to Monterey, the photographs in question were 
taken at San Jose. The photographer was Lieut H. E. 
Harris of the Battery, Instructor in Photography in 
the U.S Army. One of them we reproduce, showing 
the expulsion of unexploded powder from guns. In 
front of the smoke eszaping from the mouth of each 
piece, bundles of horizontal lines are shown, presuina- 
bly due to powder unconsumed, but burning a. it is 
driven through the air. In the photograph the deli- 
eacy of the effect is unsurpassed. The picture is quite 
rewarkable. A perfect tassel of threads of light is seen 
extending out from the cannon. The effect cannot be 
adequately reproduced in our engraving. 

Another interesting feature to be noted is the simul- 
taneousness of the discharges, as indicated by the equal 
height of the columns of smoke ahove the touch 
holes. It seems doubtful if the escape of unburned 
powder was ever before so graphically shown. By fir- 
ing at sereens, the fact of the escape has often been 
proved by the marks made by the powder upon them ; 
but in the photograph here reproduced, the actual oc- 


ARTILLERY FIRING.—(From an Instantaneous Photograph.) 


parts. Mix to a smooth paste, and add alcohol, 2 parts. 
This is suitable for bottles of wood, but not for tin, for 
which the first three are likewise adapted. 

A paste very similar to 3, but omitting nitric acid 
and glycerin, is also recoumnended by Dr. H. T. Cum- 
mings.—L. Hliel, Am. Journ. Pharmacy. 

a 
Magnets. 

It is somewhat strange that the journals identified 
with the milling interests have never had much of 
anything to say regarding the use of magnets in flour 
mills. This cannot be because magnets are of slight 
importance, for many educated and intelligent millers 
know their great value. But it is, nevertheless, true 
that magnets are seldom mentioned in imilling journals 
and are still unknown in far too many mills, large and 
small. To be sure there are regions, though becoming 
few andfar between, where the absence of wire-binding 
harvesters, and the exercise of unusual care in garner. 
ing, diminish the danger to reels and rolls from bits of 
metal; but even under such conditions it would un- 
doubtedly be a wise precaution and.an economical 
measure to employ magnets. It is quite a common 
practice to fix them in gangs in the wheat spout, and 
if well done this will doubtless be effective for a while ; 
but they soon become choked with captured fragments, 
and must be frequently cleaned if they are to do satis- 
factory work. 

In any event, they are not really cheap; for if well 
attended they take valuable time, and if ill attended 
they become worse than useless. For instance, we were 
onee in a mill where the shorts betrayed unmistakable 
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they prove to be insufficiently charged, and hence have 
but limited power to attract pieces of metal. A good 
ten inch magnet should be able to lift a twelve pound 
weight and hold it, but we have seen many that would 
not hold one pound. The steel for a reliable magnet 
must be of even and close grain, by no means soft, for 
its power depends on this in a measure. It not infre- 
quently happens that two pieces of steel of the same 
rolling will meke magnets of different strengths, and 
it is only by years of study and experience that a fanu- 
facturer can be sure of always producing well charged 
magnets. He has to go through with many experi- 
ments, using different grades of steel, before he can tell 
which is best for his purpose. It is therefore not to be 
expected that a good separator can be had for a song, 
although its price is not beyond the means even of the 
sinal] miller. 

First be sure that you need a separator, then go 
ahead and get one of the first class. Don’t be satisfied 
with anything less. This is true economy.—Roller 
Vill. 

a 

ProF. RIPLEY NICHOLS, of the Massachusetts Insti- 
tute of Technology, Boston, died in Hamburg, Ger- 
many, July 14, 1886, aged about forty years. He was a 
distinguished analytical chemist, particularly of water, 
in which he obtained a well deserved reputation. He 
was also the author of a number of scientific essays, 
and the author of several excellent scientific text-books. 
He.was abroad at the time of his death with the hope 
of gaining relief from pulmonary disease, with which 
he had been a sufferer for many years. 
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ENGINEERING INVENTIONS. 


Acarcoupling has been patented by 
Mr. Frank Vaughan, of Elizabeth City, N.C. This in- 
vention covers a novel construction and arrangement of 
parts for a coupling. intended to be inexpensive to make, 
and yet efficient in operation, and which can be used to 
couple with other cars not provided with the same kind 
of coupler, whether they be higher or lower. 


An express car has been patented by 
Mr. John’ D. Condon, of Kingsley, Iowa. It is plated 
or covered with sheet iron, the windows have iron shut- 
ters, and the space inside ig divided by vertical parti- 
tions into a large central space, with a,small room or 
rooms at the ends, there being sliding or swinging in- 
side iron doors, with other novel features, to make a 
substantial construction and promote safety. 


A quieter for locomotive exhaust noz- 
zles has been patented by Mr. Russell Thayer, of Phil- 
adelphia, Pa. It consists of a cup attached to a rock 
shaft journaled in and extended beyond the side of the 
smoke box, and having an arm connected with a rod ex- 
tending to the cab of a locomotive, so that the engineer 
or fireman can readily turn the quieter down over the 
exhaust nozzle or swing it back out of the way... 


An apparatus for converting motion 
has been patented by Messrs. John F. Loomis and By- 
ron E. Wing, of Shelby, Iowa. It consists of a verti- 
cally reciprocating rack bar, in connection with two 
parallel shafts having gear wheels on their outer ends, 
and having rigidly secured upon them, near their inner 
ends, hollow flanged disks, the disks turning loosely on 
the inner ends of the shafts, with other novel features, 
for converting reciprocating in rotary motion. 


—__+-¢-o-—____ 
MECHANICAL INVENTION. 


A centering device has been patented 
by Mr. John Irving, of Warren, Mass. It consists of a 
frame with two movable external and internal caliper- 
ing heads, each attached to a rack which is in gag with 
acentral pinion of an index and of a graduated radius 
bar, the device being for centering rods, shafts, pinions, 
etc., and for laying out cylindrical centers for holes ina 
circle at a given radius from the center. 

——_#-o—__. 
ABRICULTURAL INVENTIONS, 

A self-binding harvester has been pat- 
ented by Mr. Lucius A. Carson, of Uniontown, Pa. This 
invention relates to harvesters in which the pressure of 
the grain on the compressors is utilized, when enough 
grain has been packed for a bundle, to trip the binding 
devices into action for binding the bundle, and dis- 
charge the tied bundle from the machine, 


A cultivator has been patented by 
Messrs. John C. McCandless and Orson King, of Ran- 
dolph, Kan. This invention covers an improvement 
on a former patented invention of the same inventors, 
for cultivators for listed corn, and is designed to adapt 
them for use in Cultivating all kinds of plants planted 
in rows or drills upon the surface of the soil. 


A cultivator has been patented by Mr. 
Nicholas H. Vogt, of Goff’s, Kan. This invention covers 
anovel arrangement and combination of parts in that 
class of listed corn cultivators which have twisted or 
spirally curved and inclined blades for cutting into the 
furrow and throwing the loosened earth toward the row 
of plants. 

A seed planter has been patented by Mr. 
Louis S. Flatau, of Pittsburg, Texas. It is of the class 
of walking planters, being particularly adapted for 
sowing cotton seed, but also designed for planting corn 
and distributing fertilizers, and the principal feature of 
the invention is the novel construction of the seed-dis- | 
charging device, arranged to rotate in the bottom of 
the seed hopper. 


A bundle carrier and dropper for har- 
vesters has been patented by Messrs. Luke and Charles 
H. Moffatt, of Verndale, Minn. Combined with the 
apron are standards in front of its lower edge, with 
connections secured at one end to the lower end of the H 
apron, the other ends engaged with and movable on the 
standards, with other novel features, making a useful 
attachment for harvesting machines. 


—_+-oe-___— 
MISCELLANEOUS INVENTIONS. 


A ruler has been patented by Mr. Wil- 
liam P. Sisson, of Garnett, Kan. It has attached toit a 
finger socket or clamp to facilitate the use of the ruler, 
and avoid its slipping and making false lines or blots. 


A cuff button has been patented by Mr. 
William Riker, of Newark, N. J. This invention covers 
a special construction of the plate and the post in that 
class of buttons that are adapted to be screwed or turn- 
ed into and out of the button holes of the cuffs. 


A revolving exhibitor has been patent- 
ed by Mr. William F. Miller, of Butler, Pa. It hasa 
fixed circular base, which is hollow and has a motor for 
reversing an upwardly projecting pin, moving a vertical 
shaft and rods, for exhibiting dry goods, notions, jew- 
elry, and other articles to great advantage. 


A sprag for mining cars has been pat- 
ented by Mr. John J. Newbaker, of Steelton, Pa. The 
car wheels have lugs, and the sprag is adapted to slide 
on the car body and engage with the lugs, whereby the 
speed of the cars can be checked or they can be entirely 
stopped while descending steep grades. 


An obstetrical instrument has been pat- 
ented by Mr. Frederick Hullhorst, of Yutan, Neb. It 
combines in one hand tool a clamping means for tying 
the umbilical cord, by closing metal clamps or ligatures 
on or about it, and an interposed cutter for severing the 
cord between the closed clamps. 


An individual condiment holder has 
been patentee by Mr. George D. Dowkontt, of New 
York city. It is made to be held upon the plate by a 
simple downwardly projecting flange, which also serves 
asa support when removed from the plate, the holder 
having one or more recesses to receive condiments. 


An adjustable organ pedal has been 
patented by Mr. John T. Rowe, of Aylmer, Ont., Cana- 
da. <A pedal-carryingframe is fitted to slide vertically 
on the organ case, with flexible webbing or bands con- 
nected to the bellows} and the free ends of the pedal, 
with{other novel features, whereby the pedals may be 
easily raised and lowered to suit children or adults, 
without affecting the working of the bellows or attach- 
ing or detaching any of the parts. 


An upright piano case has been patent- 
ed by Mr. Hermann Toaspern, of Brooklyn, N. Y. The 
invention consists in combining with the case a music 
holder arranged below the key board, and adapted to be 
swung outward for convenience in putting away and 
taking out sheets of music. 


A music rack for pianos has been pat- 
ented Zby ‘Mr. James F. Conover, of New York city. 
Combined with an upright piano case, having an open- 
ing in its front, is a rack or panel with bars hinged near 
the bottom to the piano case, and with curved slotted 
arms, so that the rack, when lowered, is inclined some 
distance from the front of the piano, the rack, when up, 
filling the front opening like an ordinary piano panel. 


A music leaf turner has been patented 
by Mr. William H. Fesler, of Columbiana, Ohio. This 
invention covers a novel construction and arrangement 
of parts designed to provide an efficient device for 
quickly turning the leaves of music or music books, or 
for turning single sheets of music, 


An ant trap has been patented by 
Messrs. Robert H. Barnes and George C. Salles, of 
Cuero, Texas. It is made with a circular flanged pit 
and tubes leading therefrom to a central ant receptacle, 
making a cheap and effective device, whereby the ants 
are confined to a space within the circle of the trap, and 
may be speedily captured and exterminated. 


A roofing retainer has been patented 
by Messrs. Ernest D. Owen and Homer Lichtenberger, 
of New Harmony, Ind. This invention relates to de- 
vices for holding the roofs on buildings, and prevent- 
ing their being blown off, consisting of a novel arrange- 
ment of wires and saddles, especially adapted for hold- 
ing on tin roofing and other similar styles. 


An electric alarm for time pieces has 
been patented by Mr. Frank Glasgow, of Osceola Mills, 
Pa. The spring arbor of an alarm clock carries a crank, 
combined with which is an electrical contact lever, with 
a pivoted releasing lever extending into the path of the 
crank, whereby an electric circuit may be completed 
and an alarm sounded electrically. 


A stereotype casting machine has been 
patented by Mr. John E. Caps, of Kansas City, Mo. 
This invention covers means whereby the upper and 
lower members of the casting box may be heated as de- 
sired, each section being chambered, and there beinga 
steam pipe connection communicating between the sec- 
tions and a supply pipe from the boiler. 


A vegetable masher has been patented 
by Mr. Nils Johnson, of Superior, Wis. It is so made 
that in a suitable closed receptacle a shaft isrevolved to 
carry knives or beaters through the material, to be 
beaten and mashed between the edges of beaters and of 
cross bars, whereby large quantities of potatoes, tur- 
nips, etc., may be quickly and thoroughly mashed. 


Art animal trap has been patented by 
Mr. Alphonzo Becker, of Waterford, Pa. Combined 
with a base having an edge-like rib, by the side of and 
below which is a bearing for the bail, is a spring-actu- 
ated bail, with a trip mechanism, easily’ operated by a 
trigger, with other special features, making a novel 
trap of simple construction. 


A hitching strap holder has been pat- 
ented by Mr. Edward R. Campbell, of Austin, Minn. It 
is a wire bent to form a laop with flaterally projecting 
arms, there being a shank portion below the loop and 
attaching eyes in the free ends, it being designed to be 
attached to the back strap of a harness just in advance 
of the hip straps. 


A wardrobe trunk has been patented 
by Mr. Zalmon D. Hinkley, of Grand Rapids, Mich. It 
is a traveling trunk, made with suitable folding and 
separate parts, to constitute convenient partitions and 
tills, when in position in the trunk in its customary 
form, which, by hinges, locks, and fastenings, are held 
in place as a trunk proper or to make a wardrobe. 


A wrench has been patented by Messrs. 
John M. and William H. Parsons, of Great Western 
Mine, Cal. It has a lever arm with jaws to engage the 
nut, and arms with clamps to engage with the spokes 
of the wheel, being designed to hold a nut or burr to its 
place against the outer end of the hub when removed 
from the axle, when the latter is being lubricated. 


A corset fastening has been patented by 
Mr. Louis Sanders, of New York city. It is a metallic 
spring loop fastening, of novel form, to engage with 
buttons or studs, intended to hold securely, but so it 
can be readily engaged and disengaged, and not liable 
to accidental engagement again when the corset is be- 
ing taken off. : 

A water heater has been patented by 
Messrs. John H. Swager and Jacob F. Ferchen, of As- 
toria, Ore. It is intended to be fitted upon the ordinary 
form of cook stoves, and consists in one or more annu- 
lar chambers in connection with a water supply tank, 
with certain novel arrangements of stop cocks and 
faucets. 

A coal chute has been patented by Mr. 
James Jopling, of What Cheer, Iowa. It has asliding 
and laterally adjustable scuttle, in connection with an 
inclined chute and an intermediate hinged curved plate, 
with devices for operating the scuttle and theplate, be- 
ing designed as an improved coal heaver for loading box 
or flat cars with coal without moving the cars. 


An ironing machine has been patented 
by Mr. Jean L. Mazoyer, of New York city. It hasa 
reciprocating table and a reciprocating roller above it, 
both operated from the same shaft, so the machine can 
be run by a man turning*the crank wheel wrth one hand 
and placing and removing the articles with the other 
hand, or it can also befoperated by power. 


A firewood drag saw has been patent- 
ed by Mr. Benjamin F. Shinn, of New Iberia, La. Com- 
bined with a supporting frame and inclined ways is a 
reciprocating cross bar mounted on the ways, with a 
saw arm adjustably pivoted on the cross bar, and means 
for reciprocating, so that the saw will swing back and 
forth in an irregular curve, instead of in a horizontal 
plane. 


A reversible carseat has been patented 
by Mr. JohnM. Sauder, of Harrisburg, Pa. The seat 
is made with its back rigidly connected with the seat 
frame and arms, but with a novel construction of re- 
versing mechanism, whereby it can be moved inward 
and upward, swung through half a revolution, and 
moved outward and downward to its place, the seat be- 
ing economical in space and inexpensive. 


A loom for cross weaving has been pat- 
ented by Messrs. George Oldham and William Dixon, 
of Philadelphia, Pa. The invention provides means for 
giving the heddles lateral horizontal movement for 
crossing the warp threads between the strands of filling, 
with a special construction of harness or plates to carry 
the warp threads, in looms for making chenille, rugs, 
mosquito netting, etc. 


A night light has been patented by 
Messrs. James and William J. Stratton, of Brooklyn, N. 
Y. Ithasasupport formed with a swinging joint, a 
burner which supports a screen having a cylindrical 
section and a lateral cone shaped section, with a lens 
supported by a swinging joint in frontof the cone 
shaped section of the screen, whereby the lightfrom a 
small lamp may be directed on any desired object, and 
the rest of the room be shaded. 


Combined mast head and foot gears 
forms the subject of a patent issued to Mr. John H. 
Rushton, of Canton, N. Y. The invention covers swiv- 
eling devices applied to the head and foot of the mast, 
made free to rotate, and having the blocks through 
which the[halyards or other ropes run attached to 
themina free or loose manner, with other novel fea- 
tures, to allow sails, spars, and cordage to turn freely 
and without fouling. 


A washing machine has been patented 
by Mr. Stephen T. Potter, of Marshall, Mo. It is of 
that class wherein a revolving perforated, drum is used, 
and the drum is provided with a sliding door held at its 
ends in circular grooves formed at the ends of the drum, 
whereby the door may opened by simply sliding it in 
the grooves, the design being to simplify and perfect 
the machine, 


A washing machine forms the subject 
of a patent issued to Mr. Eaton K. Clark, of Sequiour, 
Iowa. The tubhas vertical vibrating arms pivoted at 
their upper ends, and by operating a crank the clothes 
are pressed between corrugated plates to wash them, 
with a pressing and rubbing movement, in a machine 
designed to besimple in construction and convenient 
in use. 


A cigar bundling machine has been 
patented by Mr. T. Wilson Haus, of Meadville, Pa. The 
invention consists ina box havingaside and bottom 
follower, with a trestle to support and raise the bottom 
follower, a screw connected with the side follower, 
movable triangular corner blocks, and an apertured 
cover with a slide for closing the aperture, making a 
convenient device for bundling cigars and holding them 
while being tied. 


A brake for children’s carriages forms 
the subject of a patent which has likewise been issued 
to the aboveinventor. It is a baror plate attached to 
the axle of the carriage, with a notched clutch plate on 
the hub of the wheel, with which the brake bar may be 
engaged, with other special features, making a simple 
and effective device that may be worked by the foot of 
the attendant to lock and unlock the wheel. 


A compensation pendulum has been 
patented by Mr. John Gerhardt, of Montreal, Quebec, 
Canada. The compensating rod and pendulum are 
both made of the same metal, and are combined with 
pivoted connecting devices separated at one end by the 
compensating rod, and from which the pendulum is 
suspended, so that the contraction of the rod will 
lower the pendulum and its expansion raise it, exactly 
as the pendulum contracts and expands under the same 
temperature. 


A barrel head cutter has been patented 
by Mr. Thomas McMillen, of New Orleans, La. The 
clamping disk against which the barrel head is held is 
formed with a curved surface, so that in applying the 
head it will be bent transversely to the grain and in the 
direction of its greatest diameter, the invention being 
an improvement ona former patented invention, but 


-| also adaptable to all machines in which the saw man- 


dre! is made to swing toward and from the barrel head 
to cut it in oval shape. 


NEW BOOKS AND PUBLICATIONS. 


The Century Magazine. — Volume 
XXXII. of this publication, including the numbers May 
to October, 1886, forms a sumptuous book of 972 pages, 
which, for excellence and beauty of the letter press, 
high character of the numerous illustrations, and great 
variety of valuable reading matter, it would be difficult 
to match, and impossible to surpass, among works de- 
voted to the general culture and entertainment of peo- 
ple of educated tastes. One can hardly realize, while 
enjoying for an hour or two, with each monthly num- 
ber, the judicious mixture of luxuries and solid fare 
there presented, what a noble volume accumulates with 
each half year; and whenthese numbers are put to- 
gether inthe beautiful and appropriate binding that 
the publishers} have designed, and furnished with the 
excellent index that is provided,'[the book becomes 
not only a perpetual pleasure in the fireside circle, but 
forms a substantial addition to any library. 


St. Nicholas.—This illustrated magazine 
foryoung folks, conducted by Mary Mapes Dodge, and 
published by the Century Company, New York, affords 
two handsome books for each twelve numbers, Vol. 
XIIL, parts I. and II., including}the year from Novem- 

4 ber, 1885, to October, 1886. In pictorial beauty, typo- 
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graphical excellence, and careful literary work, it is 
quite the equal of the senior monthly issued from the 
same house, while in the admirable adaptation of its 
contents to the tastes of the young it has achieved a 
success which is unique. Its captivating influences 
would also, unquestionably, be warmly acknowledged 
by a wide constituency of readers of mature years. Its 
pages are always bright and entertaining, and convey 
much of valuable instruction in a most enjoyable way. 
The binding provided for each six months’ issues is 
very rich in appearance, and quite accordant in char- 
acter with the matter inclosed by the covers. 


‘Business and Personal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a line.. 
Advertisements must be received at publication office 
as early as Thursday morning to appearin next issue. 


Metallic Pattern Letters and Figures to put on pat- 
terns of castings. Knight & Son, Seneca Falls, N. Y. 


Farms on James River, Va., for ten dollars a month. 
Send for illustrated circulars and maps. J. F. Mancha, 
Claremont, Va. 


Walrus Leather, Emery, Glue, and Manufacturers’ 
Supplies generally. Greene, Tweed & Co., 83 Chambers 
&t., New York. 


Wanted—Patented novelties to manufacture on roy- 
alty, or would purchase patent outright. Household or 
articles in general use preferred. Address, with full 
particulars, Hardware, Plantsville, Conn. 


Complete-Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools,tool grind- 
ing, marking out work, etc. By Joshua Rose. Illustrated 
by 356 engravings. Thirteenth edition, thoroughly re- 
vised and in great part rewritten. In one volume, 12mo, 
439 pages. $2.50. For sale by Munn & Co., 361 Broadway, 
New York. 


Blake’s Improved Belt Studs are the best fastening 
tor Teather or Rubber Belts. Greene, Tweed & Co., 
New York. 

Apparatus for replacing broken pump chains without 
disturbing the pump or cistern cover. Individual, city, 
and State rights for sale by J. B. Brown, patentee, Hanni- 
bal, Mo. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


Concrete patents for sale: E. L. Ransome, S. F., Cal. 


M2&hinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latest im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 352 Atlantic Ave., Boston, Mass. 


Friction Clutches from $2.25 on. J. C. Blevney, New- 
ark, N. J. 


Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
onreceipt of the price by Munn & Co., 361 Broadway, 
New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued anew catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex,steamand power type. This catalogue will be 
mailed free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Nickel Plating —Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” <A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfitfor plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Wrinkles and Recipes. Compiled from the Screnti- 
FIC AMERICAN. A collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof, 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00. Kor sale by Munn & Co., 361 
Broadway, New York. 


Curtis Pressure Regulator and Steam Trap. See p. 142. 


Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Hoisting Engines. D. Frisbie & Co., New York city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the SCI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the wholerange of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


‘** Oppress not nature, sinking down to rest, 

With feasts too late, too solid, or too full.” 
Armstrong, when he wrote these lines, gave g00d scien- 
tific advice. Half of our people suffer from dyspepsia in 
some of its many forms. Life becomes a burden, and 
business worries and annoys, The “Golden Medical Dis- 
covery,” invented and prepared by Dr. Pierce, is an ef- 
fectua] remedy for indigestion. By druggists. 


Catarrh Cured. 

A clergyman, after years of suffering from that loathsome 
disease, catarrh, and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him fromdeath. Any sufferer from this dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East 9th St., New York, will receive 
the recipe free of charge. 


Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland. Ohio. 


If an invention has not been patented in the United 
8tates for more than one year, it may still be patentedin 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. Thisis for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt. of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(1) J. H. asks how to remove stain, dis- 
coloring, or smell, of carbon oil out of wood flooring. 
A. You might try the effect of spreading a layer of 
fuller’s earth over the wood, but we doubt if a com- 
plete removal is possible. 


(2) N. 8. C. asks how to color water in 
alcohol so as to obtain the deepest hue (red preferred), 
suitable for exhibition, in capillary tubes or thin layers. 
A. Use aniline red, soluble in water. 


(3) Librarian asks a recipe for cleaning 
the leaves of books. A. We know of nothing better 
than stale bread crumbs. We would recommend you 
to consult the articles on ‘‘How to Clean Old Engrav- 
ings,” in SclENTIFIC AMERICAN SUPPLEMENT, Nos, 115 
and 124. 


(4) E. §. asks: Is there any preven- 
tive of the disfiguring white incrustation which so 
often appears on brick work? We have just erected 
a handsome brick structure, and already there are 
some signs of its appearance. Can you recommend 
any application which, while not injuring appearance 
of brick work, would prevent above trouble? A. The 
incrustation on your brick wall is sulphate of mag- 
nesia. Sometimes a cure may be effected by apply- 
ing, with a sponge, a solution of common muriatic 
acid, 4 pound in a pail of water; but, if this fail, nothing 
can be done excepting to brush it off from time to time 
asit appears. It will eventually exhaust itself. 


(5) W. T. W.—The contrivance for en- 


larging drawings to which you refer is probably the 
“ pentagraph,’’ an instrument which yon can obtain 
at any store where artists’ supplies are sold. In copy- 
ing such drawings as those you send us, some artistic 
skill would be necessary, although, with a little practice, 
you would probably make it answer your purpose. 
Exact enlargements may also be made by photogra- 
phy. 

(6) J. S. B. asks: 1. Can the mixture 


be left in a bichromate of potash cell one year without 
injury to the carbon plates or to’ the mixture? A. 
The mixture will probably creep up the carbons and 
correde the connections. The solution will grow 
stronger by standing and "tend to crystallize, and re- 
quire to be diluted before use. The best plan isto 
remove it when not in use for long periods. 2. Will 
the mixture freeze if subjected to a temperature of 
0° Fah.? A. Itdepends how strong it isin sulphuric 
acid and salts. Probably it would as ordinarily used. 


(7) E. 8S. L. asks for a remedy to keep 
the hair from breaking. A. We know of no means ex- 
cept cutting the ends. See article on care of the 
hair in SUPPLEMENT No. 388. 


(8) W. R. asks (1) if it is legal or illegal 
tohold a court of justice ina public saloon in a coun- 
try town. A. For some purposes and emergencies 
seeming to justify such action, there wonld be nothing 
illegal in so holding court; we know of no special 
statute governing the matter, excepting those provid- 
ing for ‘“‘proper” places for holding court. 2. If a 
lawyer is behind time, hashe any grace? If any, how 
long? A. Strictly speaking, no; but he is entitled to 
be heard as to whether he has a proper excuse for de- 
Jay, and lawyers are so frequently behind time that 
they all seem to have a “fellow feeling” in the mat- 
ter, and readily excuse each other. 8. The address of 
the British Consul? A. No. 22 State Street, New York 
city. 4. How many tons of hay are there in a bay? The 
length is 30 feet, the height is 16 feet, and width 15 
feet. A. 25 to 30tons, according to how closely it is 
laid. 


(9) A. C.—American steel is fully equal 
to English, and largely used all over the United States. 
Every grade is now made here. 


(10) C. C. C. asks: In heating platinum 
wire for various purposes, (1) how long will the 
wire bear a red heat? How long willit bear a white 
heat? A. Platinum wire will bear ared or a white 
‘heat indefinitely. 2. Will it last a greater or less time 
if the heat be intermittent? A. The intermittent ap- 
plication of heat will not affect its durability. Too 
high a heat, however, will fuse it. This fact has pre- 
vented its use in incandescent lamps. 


(11) W. T. F. asks: How many diame- 
ters is the sun magnified when it is thrown on a screen 
enlarged to 414 feet? The telescope used is 40 inches 
focus, 3 inches aperture, Huygenian eyepiece, equivalent 
to1inch focus. I caused quite a controversy by ask- 
ing the question of several astronomers; the answers 
from a number of them have been received,with but two 
agreeing. The variation is from 40 to 648 diameters. 
A. The division of the angular measure of the screen 
projections as seen from the distances of the eyepiece 
from the screen, by the actual angular diameter of the 
sun, is the actual linear measure of the magnification. 
If the screen is viewed by the eye ata less distance than 
that of the eyepiece, the angular measure must be mul- 
tiplied by the distance from the eyepiece to the screen 
in inches and the product divided by the distance of 
the eye from the screen in inches, for the magnification. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 16, 1886, 
AND EACH BEARING THAT DATE. 
[Seenoteat end of list about copies of these patents.] 


Alarm. See Burglar alarm. 
Alarm, J. J. Cantelli.... 
Animal trap, A. Becker 
Animal trap, Wortham & Bell.. 
Animals, device for releasing, A. C. Lee.. eee 
Anvil for steam hammers, J. T. Trees............ « 352,897 
Axes and similar tools, manufacture of, J. w. 
Bowers 
Axle box, A. 8. Vogt.. 
Axle box, car, R. Faas.. 
Axle, car, E. E. Krengel 


- 352,761 


Axle, car, E. Peckham.. 352,657 
Axle journal bearing. railway, J. 352,876 
Axle, vehicle, E. Peckham.......... « 852,658 
Bag holder, F. M. Nicholson 352,835 
Balance, molecular pivot, Hosea & Springer...... 352,753 


.. 852,686 
+ 852,572 
++ 852,766 
352,850 


Baling press, J. I.. Gilbert 
Baling press, J. B. Romans... 
Barrel head cutter, T. McMillen. 
Barrels, making. M. E. Beasley 
Battery. See Galvanic battery. Storage battery. 
Bearing, roller, J. K. Starley... ........ 
Bed, chair, H. C. Weeden....... 
Bedstead, folding, C. W. Peoble 
Bell for church and other chimes, musical, 
Widdows 
Belting, machine, J. & J. Lee... 
Bicycle suspender, S. W. Babbitt. 
Blind, sliding, W. A. Holbrook..... 
Board. See Bosom board. Harvester 
board. 
Boat. See Life boat. 
Boiler. See Kitchen range or pressure boiler. 
Steam boiler. 
Book, check, draught, or receipt, S. W. Paine..... 
Book support and leaf and copy holder, J. F. Mor- 
+ 852,654 
352,899 


seaesees 352,841 
++ 852,723 
«+ 852,568 
KR 


352,794 
++ 852,548 
« 852,508 
852,751 


butt 


352,776 


Boot, rubber, S. Oldberg ‘ 
Boots or shoes, manufacture of, H. H. Waugh.... 
Boots or shoes, moulding machine for, G. A. 
352,760 
3h2,721 
++ 852,790 

+ 852,823 


Boring tools, level attachment for, J. A. Traut.... 
Bosom board, Thornton & Hubbard 
Bow for ladies’ wear, M. ¥.. Hiller.. 
Box. See Axle box. Miter box. Signal pox. 
Box, I. Goldberger.........cccececcccccece en socccece 
Brace. See Chair brace. 
Brick hacks, covering for, H. R. Rose 
Brick machine, W. LL. Gregg.. 
Bridle, E. E. Hardy.......... 
Burglar alarm, C. H. Dowden 
Burner. See Gas burner. Straw burner. 
Burning wet vegetable, animal, or mineral mat- 
ter, process and furnace for, L. P. Rider....... 
Burnishing and trimming machine, A. B. Fowler.. 
Button, L. Popper 


352,746 


see 352,839 

- 352,616 
. 852,688 
352,861 


352,662 
352,864 
352,886 


Button, cuff, W. Riker 352,712 
Can. See Milk can. 

Can heading machine, J. Solter -» 352,840 
Car coupling, H. Beenier.. 352,640 
Car coupling, B. Bird... . 352,511 


352,526 
ae. 852,744 
« 352,534 


Car coupling, J. F. Duff... 
Car coupling, 8. J. Ford 
Car coupling, R. Gemmell 


Car coupling, C. E. Mark (r) «e. 10,782 
Car coupling, F. W. Parsons.... . 852,566 
Car coupling, R. Perry........ 352,569 
Car coupling, D. L. Richards. 352,661 
Car coupling, J. G. Slater... « 352,581 
Car coupling, B. W. Smith.. +» 852,582 
Car coupling, F. Vaughan... +. 852,791 
Car door, freight, J. B. Batt +» 852,731 
Car, express, J. T. Condon.... «- 352,858 
Car starter and brake, C. A. Shank. . 352,782 


Cars, apparatus for removing and replacing the 
wheels and axles of railway, H. Sym. «» 852,587 
Cars, sprag for mining, J. J. Newbaker... «. 852,882 
Carpet strip or door sill, J; H. Fuchs. +» 852,745 
Carriages, brake for children’s, T. W. Haus.. «- 352,689 
Cart, road, A. McAvoy « 352,830 
Cart, road, W. J. Wayne 352,593 
Case. See Show case. Type case. 
Casting blooms, mould for, J. Munton.. 
Casting car wheels, chill for, J. R. Whitney + 352,793 
Casting, process of and mould for, J. R. Whitney. 352,792 
Centering device, J. Irving. «. 852,693 


« 852,559 


Chain, drive, J. M. Dodge ...... 352,742 
Chair. See Reclining chair. 

Chair brace, G. E. Hurley ..........eccecee cceeceees 352,755 
Check hook, harness, P. W. Corcoran............++ 852,519 


+» 852.597 
++ 852,811 
+. 852,610 
« 852,594 
352,746 


Chimney cap and ventilator, F. W. Wohlfort.. 
Churn, Dike & Rood 
Churn dasher, W. E. Depp.. 
Chute, coal, J. Japling 
Cigar bundling machine, T. W. Haus... 


Clasp. See Corset clasp. Garment clasp. Spring 
clasp. 
Clock movement frame, S. P. Sandmark.......... 352,715 


Coating corn cob pipes, composition for, Z. Foss.. 352,814 
Coffee or cocoa, clarifying, S. C. Davidson. «» 852,808 
Colter, rolling, Ball & Bender... ......... - 352,510 
Compressor shock or bundle, W. Junk . 352,858 
Cooking apparatus for military and other ; pur- 
poses, fleld, Lineff & JON€S.........ceeseeeeeeeeee 
Cop winding machine, G. H. McCausland.......... 
Copper and copper alloys, purifying and harden- 
ing, F. M. Forman...: 
Corkscrew, sideboard, A. F. Petersen.. 
Corn drill, H. G. Swope 
Corset clasp, J. H. Haviland.. 
Corset fastening, L. Sanders........ 
Cotton condenser, T. S. Greenman é 
Cotton thinner and cultivator, Wortham & Bell... 
Coupling. See Car coupling. Pipe coupling. Thill 
coupling. 
Cowl], O. ROttOn.........060. cesceceeeccccees adadewwes 352,573 
Cuff holder, P. A. Jones 
Culling shears, J. Neff, Jr. 
Cultivator, D. D. Funk........ 
Cultivator, McCandless & King. 
Cultivator, T. Meikle.......... 
Cultivator, N. OH. Vogt 
Cultivators, harrow attachment for, C. R. Davi8.. 352,740 
Cushioning spring, R. Hickemeyer........... s.0.0. 352,812 
Cutter. See Barrel head cutter. 
Dampers, automatic attachment for stove or 
range, 1. A. ADDOt.......cc cect ececeececeeeceecees 


352,651 
352,704 


852,615 
. 852,659 
«. 352,586 
++ 352,820 
«» 852,714 
- 352,538 
352,599 


352,727 


352,618 
352,859 
352,756 
352,855 
352,784 
352,543 
+» 852,762 
+ 352,646 
352,699 


Danger signal, H. P. Jones.. 
Dental articulator gauge, J. B. Crist....... 
Dental plugger, pneumatic, H. G. Husted. 
Denture, artificial, H. W. F. Buttner.. 
Denture, artificial, L. T. Sheffield.. 
Derrick, N. Jensen......0..seeeee oe 
Desk and,seat, school, J. M. Lamb...... Crore 
Display body, rotary, E. F. Gennert. 
Door attachment, A. H. & F. W. Mackie 


Door hanger, I. Doan......... 852.741 
Door hanger, C. W. Ewing............0.+ reer « 352,529 
Drill. See Corn drill. 
Ear muff, EB. R. Barnes.......cececcccsceeesceecvece: eee 8025798 
Electric wires, underground tube for, H. G. More- 

NOUSC 2000 .esceaceeecvscisdeecsrevesseseeedes soidses 352,771 
Electrical conduits, flexible joint for underground, 

S. E. Hurlbut..........ccccceeee ee ceeeeeeececeeeees 352,754 


Electrical distribution, system of, J. W. Howell.. 
Electrical instruments, hinge connection for, G. 
We WAISOD si siceed sic eed a celee sede ceeascece +» 852,596 
Elevator, W. Hubbard 352,871 
Elevators, valve operating device for, C. W. Bala- 

WAM ss ce sisisisis oss 0 cie's oiv'see'seeevistioes cc's Teeeeeee eseese 352,797 
Engine. See Steam engine. 
Exhibitor, revolving, W. F. Miller... 
Explosive compound, E. Du Pont. 
Fence, W. Gepford 
Fence machine, R, F. Deering 


352,691 


«+ 852,815 
+ 852,678 


Fence machine, A. Haynes........... 352,540 
Fence machine, Rowlett & Shoemaker 352,892 
Fence weaving machine, H. Ogborn....... 352,904 


Fences, tension device for wire, J. Wilcox.. 
Fencing wire, machine for’ manufacturing, F. W. 
Brampton s ioc cciecsesesevecveves «. 352,514 
Fertilizer distributer, J. A. Ogletree. . 352,563 
File, document, J. M. St. John.. 352,585 
File, paper, A. B. Sherwood.........scccececes sovcee 352,664 
Filter, W. & W. E. Foulkes 
Fire signal, rapid, T. F. Gaynor.. 
Floors, parquetry for, L..Merrill 
Folding gate, WR. Pitt... .........eeeeee oo 
Forgingjwrench heads, die for, G. F. Evans ...... 
Forgings, ingots, etc., tool for handling, E. Kerr.. 
Frame. See Clock movement frame. 
Fruit lifter, J. BE. Coles.......cescesseseeesececeee eee 
Fuel, composition of,matter for, H. Prinzhorn.. 
Furnace grate, S. H. Huntington......... 2 .....06. 
Gauge. See Dental articulator gauge. Surface 
and planer gauge. 
Galvanic battery, E. J. Leland... 
Game table, C. & G. Merkel.. 
Garment clasp, F. E. Randall.... 
Garment supporter, C.$A.’Preston. 
Garter, W. 8S. Wardwell (r) 
Gas burner, superheatinug, S. D. Baldwin 
Gas, burning, L. P. Rider 


352,845 


. 352,644 
352.045 
352,556 
352,660 
« 852,528 
852,696 


, 


+ 852,877 
352,555 
352,778 
352,888 
+» 10,783 

852,509 
352,663 
352,796 


Gas engines, electric igniter for, C. W.'Baldwin... 

Gas from crude petroleum, manufacture of, F.C. 
Kniese........ cies Saieidiae es SaaS sd co cee’s ds deadainc: 352,620 

Gases, process of and apparatus] for generating 

~ 352,613 

Wagon 


compound, C. G. Fairchild... 
Gate. See Folding gate. Railway gate. 

end gate. 
Gate, J. W. Denton.. 
Glass setter, window, S 
Glassware, manufacture of, P. ‘Arbogats.. 
Grain binders, knotting apparatus for, J. F. ‘Ap 
«852,602 


Grate. See Furnace grate. 
Grater, potato, G. W. Goodale...........sseeseeeeee 352,586 
Guard. See Rein guard. 
Hame fastener, Ingalls & Bailey. 
Hame tip, T. Brabson,.......... 
Hammer, S. G. Pillsbury 
Hammock support, G. E. Stevens.............+ 
Hanger. See Door hanger. Slipper hanger. 
Harvester butt board, L. Miller. 
Harvester, self-binding, L. A. Carson 
Harvesters, bundle carrier and dropper for, L. & 

C. H. MOffatt..........cce ce ceeeecececseeeceeeeeees 352,768 
Hat brims, machine for trimming the curl]sor rolls 

of, G. Ii. Hooper 
Hay loader, D. W. Bovee.. 
Hay press J. Tia Dow...2.....ccececcceccescece 
Heater. See Water heater. 
Heel machine, J. W. Jones 
Heel protector, E. 8. Smith.......... 
Hitching strap holder, E. R. Campbell 
Hoe and cultivator, W. A. Murray.. 
Hoisting apparatus, J. W. Seigh 


Holder. See Bag holder. Cuff holder. Hitching 
Strapholder. Hose nozzle holder. Sash hold- 
er. Skirt holder. Spool holder. Umbrella 
holder. 


Hook. See Check hook. Snap hook. 
Horse rake, 8. R. Nye........0... 
Hose bridge, F. Heim........ 
Hose nozzle holder, M. Lane.. 352,687 
Hydrocarbon incandescent light, A. . 852,821 
Incinerating apparatus, sewage and night soil, P. 
C. ClOSC....ceeccccceccccecceececcccceeeeees eesceeee 
Indicator. See Station indicator. 
Inhaler, Cy UlD rick 6 sie. teiese cles ites Sesiedaleseeweste’ 
Insulating material for electric wires, D. Brooks, 
Jr..... . 852,852 
Ironing machine, J. L. Mazoyer.... «+ 852,702 
Jack. See Lifting jack. 
Journal bearing, Frank & Wicks. 
Journal bearings, self-lubricating, I. W. Does. 
Kettle, candy, T. Burkhard . 
Lacing, wire, H. & H. C. Heard. aad ctanasnsedes 
Ladders, platform attachment for, F. J. Slack. 
Lamp, electric, Lyman & Wheeler. see 
Lamp, gas, B. BE. Panzig............ 
Lamp shades, manufacture of, P. Brady.... 
Lamps, cut-off for incandescent, Lemp & Wight- 


- 352,884 
352,822 


852,857 


852,668 


« 352,685 
352,680 
852,642 
352,541 
352,716 
852,625 
352,777 
852,641 


352,621 
Lamps, thermostatic cut-out for incandescent, 

Lemp & Wightman..... . 352,622 
Land roller, W. B. Parsons 352,710 
Last, H. L. Scofield 352,893 
Lasting machine for preparing vamps tor, M. 

: «. 352,851 
352,515 


T.atch, C. W. Bullard. 
Latch, W. W. Dey.. 
Latch knob, M. C. Niles........ 
Lathe for turning spirals, G. Wood.. 
Lathes, tool for turrets of turret, G. S. ‘Adams. 
Lathing and foundation therefor, metallic, J. W. 
Kemsett........cceceecee.e cecceecceeee eeeeeereeee 352,826 
Lathing sheets, machine for slitting ee 
Tunstead & Moore.. - 352,636 
Leather articles, manufacture of, H. Hooker. 852,752 
Leather or leather cloth, manufacture of artificial, 


Wilson & Storey........ cccsececccsscesccceeececs 352,726 
Levels, dams, protection framework for, J. Ker- 

MAGNAN.....cecceccccccccccecces wiesiee a «es 852,544 
Life boat, D. P.’Dobbins............ Baeeeees weeestees 352,525 
Lifter. See Fruit lifter. 


e+. 852,818 
«+ 352,650 
light. 


Lifting device, V. Harbort... 

Lifting jack, G. F. Kaler 

Light. See Hydrocarbon incandescent 
Night light. 
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Liquid elevating apparatus, S. D. Mott. 
Liquid level indicator, automatic electric, 


J.J. 


GUO BAD i555 oie'eidsieie gies deidiseeee se ew oinis die's'eaa'ses's we 852,647 
Liquids, apparatus for transferring, J. T. Ken- 
worthy et al 
Lock. See Nut lock. Seal lock. 
Locomotive, W. ANGECrSON........scesecececceeceeees 
Locomotive exhaust nozzles, 
- Thayer 


quieter for, R. 


352,783- 
Mainsprings, manufacture of, P. H. Meerlender.. 352,767 
Mast head and foot gear, combined, J. H. Rush- 


Measuring circles and ovals, device for, L. Cour- 
MAD OR sarc siie fe a asia se Gases see wee sone d es seeded 
Metal bars or pipes, machine for straightening, 
P. Medart 352,652, 352,705, 352,706 
Microphone transmitter, W. R. Cole.. sees 852,806 
Microscope, B. F. Allen.. ....... . 352,689 
Middlings purifier, J. P. Deubel. . 352,810 
Milk can, J. F. MeMillin - 852,881 
Mill. See Rolling mill. Windmill. 
Miter box, C. A. Williams.........ccccceccccccecceees 852,846 
Mould. See Type casting mould. 
Motion, apparatus for converting, Loomis & 


Motion, machinery for transmitting and arrest- 


ing, W. Lewis8.........06. cecesseeeee ceceeeseeeees 352,628 
Motion transmitter, differential, C. F. W. Bodec- 

ker... «+ 852,512 
Night light, J. 352,718 
Nozzle and gate, hydraulic, J. H. Byrne + 852,732 
Nut lock, G. M. Kernodle wee . 852,545 
Ore concentrator, S. W. Shaw........sseccessees sees 352,578 
Paper board, manufacture of parchmentized, E. 

Andrews woe 852,729 
Paper calender rolls, doctor for, R. Smith.. « 852,665 
Paper cutting machine, J. Ball.......... . 852,848 
Paper, sizing, C. Kellner . 852,759 
Paring machines, knife head for apple, W. A.C. 

OAKS soo 5 dis dion ddacdaieda seisieseee: sete'e'essiasaeeiente 852,774 
Pen, fountain, N. F. Palmer ~ 852,564 
Pens and pencils, protective holder for, J. Ww. : 

Kensett... « 852,827 
Pin. See Safety pin. 

Pipe coupling, automatic, R. McKinney............ 852,552 
Pipe wrench, J. Fatkin.. « 852,530 
Planter, D. F. Pulley........ ~ 352,629 
Planter, corn and cotton, J. W. Williams. - 852,595 
Planter, seed, L. S. Fluutau . 852,813 
Plow, J. A. Ball. 352,849 - 
Plow, rotary, H. Myers.. . 352,655 
Power presses, stop for, J. A. Seitz - 852,575 
Preserving fish, O. Syllwasschy..... . 352,666 
Press. See Baling press. Hay press. 

Printer’s galley, Kk. P. Butman.................005 - 352,854 
Printing machine sheet delivery apparatus, R. 

Miehle..........ccecee ceeeeeeeee es tdanieeslebe's ween es 853,653 
Protector. See Heel protector. : 
Pruning shears, J. Neff, Jr.. oe 352,561 - 
Puller. See Stump puller. ’ 
Pulley, B. G. Handy 252,539 
Pulley, W. . Parish........... . 852,837 
Pump, measuring, H. Amerland.. « 852,871 
Railway gate, M. Toulmin 852,590 
Railway heads, etc., evener for, R. 8. Matteson.... 352,701 
Railway signal, C. W. Pridham................ . 352,571 
Railway signal apparatus, G. N. Reiff. Settee 852,779 
Railway signal, electric, Mahanay & Campbell. « 352,700 
Railway switch, R. B. Short........... seccsssscceees 352,579 
Railway switch and signaling operating device, G. 

iter bu bisde es Seeds o tangs ates taavereeesecs 352,780 

« 852,763 

Railways, switch for overhead, J. W. Moyer....... 352,834 
Rake. See Horse rake. 
Range or pressure boiler, kitchen, J. H. Ash. 352,847 
Rat trap, J. L. Anderson « 852,902 
Reaming tool, E. L. Mansfield « 852,829 
Reciprocating engine, W. W. St. John.............. 352,603 
Reclining chair, J. A. Newell.. eoeeee +. 852,778 
Refrigerator building, T. J. & E. i. Hughes. os . 352,872 
Regulator. See Volumetric regulator. 
Rein guard, C. L. Bard vs « 352,674 
Reversing mechanism, J. E. Duncan. oe « 852,862 
Revolver, G. Envall wee 352,863 
Ring. See Stretching ring. 
Road roller, steam, J. Scheerer............se0e0 eeee. 852,574 
Roller. See Land roller. Road roller. 
Rolling mill, F. H. Daniels...............cececeeceees 852.521 
Rolling mill plant, Hemphill & Garrett........ eoeee 852,750 
Rolling mills, feed table for, Hanly & Richey. « 852,748 
Roofing felt, BF. L. Kane............cccce esses essen eee 352,619 
Roofs, bracket for use in shingling, Allen & 

‘Tichenor. eee 852,507 
Ruler, W. P. Sisson... « 352,787 
Safety pin, D. L. Durand eeeeeee 802,681 
Sash tastener, H. B. Ives 352,617 . 
Sash holder, window, H. W. R. Strong.. «. 352,719 
Satchel and ea cues frames,{fastening for, ‘A. : 

Goertz.. . As 852,687 
Saw, C. W. Griest... « 852,867 
Saw, T. O. Loughlin........... « 352,624 
Saw gummer, gin, S. A. Maxwell «+. 352,550 
Sawmill set works, W. F. Parish +e» 852.838 
Saw sharpening machine, A. Blackmer. . 852,802 
Saw swage, C. Ward............cceeeeee . 352,670 
Scaffolding support, J. T. Johnson.. « 852,873 
Seal lock, C. B. Davis.........0.:006 eee « 352,522 
Seeding machine, hand, Baker & Oren.. + 352,678 
Sewage, treating, Slater & Stevens.. . 352,894 
Shears. See Culling shears. Pruning shears. 

Sheet metal, machine for cutting, I. C. Everest... 352.683 
Ships, construction of, W. H. Daniels........... .. 352,807 
Shoes, gloves, etc., fastening:for, Fox’& Holle.... 352,532 
Show case, J. ‘E..Lee « 852,828 
Shutter, window, G. H. Thompson.. « 352,588 
Sign, flexible, H. P. Feister. ve» 852,684 
Signal. See Danger signal. Fire signal. Railway 
signal. Train signal. 
Signaling apparatus, electro-mechanical, W. W. 

LG Grandes nice osese eceowe ee ide bev daaedeeessceen 352,903 
Signal box, watchman’s electric, Le Grande & Bur- 

TOM ss ois s esiclawuigsie's oe Veewace es oeessiee vebeieeeasces ses 852,549 
Signal buoy, T. Duffy « 852,527 
Skate, roller, W. H. Daniel. « 852.739 
Skate, roller, J. H. Ferton.. ~ 352,743 


Skirt holder and rack, adjustable, F. M. Reynolds 352,891 
Sleigh runner, G. W. Potter wee. 852,887 
Slipper hanger, H. M. Crockett. 
Snap hook, E. T. Viyon........ 
Sole or-heel edge burnishing machine, W. Gordon 352,866 
Sounding apparatus, navigational, W. Thomson... 352,589 
Spikes J: ToNUlt ys cic isis ceceeacesee csc sccekcavecvsicesd 352,883 
Spinning frames, spindle supporter for, W. T. ; 


CARPPON one seis en's as sa aie's garsie ese dis 0a sar keel eae 353,783 
Spinning machines, saddle for top rolls of, A B. 
Deeéateits » 852,634 - 
Spool holder, F. W. Andree. ... « 852,728 
Spout and case, swiveled, D. H. Spencer. Jr........ 352,583 
Spring. See Cushioning spring.&Vehicle spring. 
Spring clasp, G. T. Moore...... eeiasieceetetdeveosaise 352,770 
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Station indicator, R. Senftner........ ‘ os 
‘Steam builer, G. L. Bottum... 
Steam boiler, C. N. Hitchcock . 
Steam engine, A: Gram 852.537 
Stenographie machine, M. M. Bartholomew......., 352,790) 
Stone, etc., article of artificial, W. J. Morrow...... 952,772 
Stool, fulding eamp, R. Cole: :........--- 0085 +. 352,608 
- 852,775 


- 352,576 
«+ 852,513 
- 852,825 


Stop motion mechanism. F. W. Ostrom a 

Storage battery, O. A. Moses.......:. «+ 852,708" 
Stove, WN Moore....; +» 852,558 
Stove, W. ‘Turton........6.0.0046 ‘ «852,845 
Stove, heating, KH. I. Messenger.......... ~» 862,879 


Stoves, heating attachment for, M. H. Ball ....... 852,730 
Stoves, heating attachment for, D. 8. 1'rimmer... 352,635 
Strainer, coffee or tea pot, W. H. & F.C. Burden.. 352.516 
Straw burner, Clutter & Mock enhaupt «. 352,607 
Stretching ring, Moon & Pynchon sees 852,769 
Stump puller, W. M. McKay....... cc. cccsee cee ees 852,765 
Supporter. See Garment supporter. 
Surface and planer gauge, Stafford & Whipple.... 
Switch. See Railway switch. 
Table. See Game table. 
Tea, clarifying, 8. C. Davidson. ....... ....eeeeeeees 
Tea pots and other vessels, adjustable lid holder 
for, M. Dean............ 
Tedder, ‘I. W. Bovee.... . 
Telegraph instrument. C. G. Wright. : 
Telegraphic relay, G. Westinghouse, Jr........... 
Telegraphy, duplex aud quadruplex. 8. P. Frier. 
Telephone, W. R. Cole........... ccc cecseecee ec enrens 
Telephone transmitter, Wheless & Darden 


852,534 


Telephones, line connection for mechanical, G. F. 
Shaver 


852,603 
Tobacco, box or show case for plug, J. W. Fashing 
Tools, apparatus for use in grinding and sharpen- 
ing, C. S. ‘T'homason 
Tooth, artificial, L. ‘I’. Sheffield..... 
Toy savings bank, Shepard & Adams 
Train signal, J. H. Parsons 
Trap. See Animal trap. Rat trap. 
Truck, car, A. W. Getchell......... .ccseceeeseeeees 352,635 
Trunk or box fastener, F. W. Mix.. . £62,627 


. 552,786 
852,567 


Trunk, wardrobe, Z. D. Hinkley... ...........00 0008 852,824 
Tubes, manufacture of longitudinally fdTded, R. 
Parker iisccesccievees Geese : 352,656 
Tug, hame, T. A. McGranahan....... .... .... 352,626 
Twisting twines and cords, machine for, J . 
BOWETSOX...... ccc c cece ceceecceeesccateeeneeeereees 852,804 
Type case and galley support, W. H. Golding...... 852,817 
Type casting mould, C. Hochstadt ef al ..... 852,869 
Umbrella holder, C. G. Ulings... ...... 352,814 
. Umbrella or parasol, E, Retornat... 852,781 
Umbrella, pocket. A. Llall...... 852,868 
Valve, balance, A. Beckert.. 852,801 


Valve, rotury steam, W. H. Smith........... 852,895 
Valve, fluid pressure regulating, J. W. Ramsey.... 452,890 
Valve seats, device for dressing, H. R. Tower 852,591 
Vehicle spring, E. Bowman. .............see08 seeeees BO2010 
Vehicle top, G. Gifford . 352,816 


Vehicle top joint, J. S. Wilkins, Jr..... 352,637 
Vehicle. two-wheeled, H. G. M. Howard.. 852,879 
Vehicle wheel, J. McCallum... 552,551 
Vehicle wheel, A.'Iu. Hl. Messmer....... .. 352,832 
Vehicles, runner for wheeled, J. W. Simmons. 352,680 
Velocipede. EB. & J. Lhoest........... seeee 852.698 
Velocipede. E. C. F: Otto... «. 852,885 
Vessel, W. F.. D. O’Grady.... -» 852,709 
Vessels, skeg attachment for, T. G. Edmondson... 352,682 


Volumetric regulator, M: G. Wilder......:. ...0.0- 352.534 
Wagon end gate, J. R. Davis...... ... . 352,860 
Washing machine, E. K. Clark. .. 852,734 
Washing machine, 8 T. Potter .. 862,711 
Watch balance, G. E. Hart... . 352,819 


Water closet, Li. L. Goodwin... SRT 
Water closet valve, J. Demarest... +. BBA 
Water conductors, fastening for, J. A. Carr. +» 852,805 
Water heater, W. E. Nolan........... +. 352,628 
Water heater, Swager & Werchen... ... «» 352,896 
Water heater and puritier, M. M. Wilson -. 852,688 


852,630 
362.531 


Water purifier, boiler, E. A. Russell... 
Well point, drive, W. F. Felten 


Wells, etc., tube clamp for oil, W. C. Wells 852,724 
Wheel. See Vehicle wheel. 
Whip socket, M.S. Tarkington........... sccceceeee 852,667 


Winding paper and other fabrics, machine for, J. 


362,722 
« 852.875 
362,555 
35'2,880 


Windmill, A. A. Kinney.. : 
Wire cloth, shuttle for weaving, J. W. Parker..... 
Wire, reel for check row, G. W. & F. P. Murphey. 
Wire, tool for working, A. M. Delany.............. 
Wires, machine for connecting, A. L Brush....... 352,853 
Wrench. See Pipe wrench. 
Wrench, A. A. Coon.... 
Zither, C. ¥. Haupt 


DESIGNS. 


Bed frame, folding, T.. R. Matuska. 
Bottle stopper, A. Il. Wirz 
Show case, J. H. Mullan 
Sign, advertising, A. D. Giannini.. 
Stove und furnace, heating, Magee & Van Vorst... 
Stove, heating, 'I. White.... 
Thermometers, case for mechanical, E. W. Upton. 16,989 
Type, font of printing, C. Schraubstadter, Jr....... 16,983 


16,985 
«++ 16,990, 16,991 


TRADE MARKS. 


Chains, detachable drive, Link Belt Machinery 
Company.... ++ 13,805 
lnk, printit.g. Queen City Printing Ink Company... 13,804 
Inks, printing 5 Woodruff’s Sons Save 
Medicinal prepara:on, Kalle & Co 
Medicinal preparatiou of an alterative or tonic 
character, H. H. Warner 
Ail, olive, A. Gounelle 
Specific for uterine diseases, E. A. Nobles. 
Tone, fruit, E. H> Plummer oder 
Wine, champagne, J. Somborn... ‘ 


18,798 to 18,802 
13,806 
. 15,807 
.-- 13,808 


A Printed copy of the specitications und drawing of 
any patent in the foregoing list, also of any patent 
issued since 136, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.,, 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Pntents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40each. For full instructiona 
address Munn & Co..361 Broadway, New York. Other 
foreign patents may. also be obtained. 


Scientific American. 


DModvertisements. 


Inside Page, each inaertion - «= 75 cents.a line. 
Back Page, each insertion « - « $1.00 2 line. 


‘The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is s2tin agate type. Hngravings may head adver- 
tisement 3 at the same rate per agate. line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as ‘Thursday morn- 
ing to appear in next issue. 


ynyuries Receiveg ies 


RAVE! pont - BUSINESS 


—=S1 ALL AROUND = 
= ‘T4019 THD 


ARE INSURED AGAINST BY 


THE TRAVELERS, 


Of Hartford, Conn. 


ISSUES ALSO THE 


BEST AND CHEAPEST LIFE POLICY 


IN THE WORLD. 
Indefeasible, Non-F orf eitable, 
World-Wide. 

ASK AGENTS TO SHOW A OOPY. 
Surplus,;. . . . » $2,096,000 
Assets, . ., er 8,417,000 
Paid Policy-Holders, . 12,500,000 


RODNEY DENNIS, 
Secretary. 


a 
JAS. G. BATTERSON, 
President. 


SEBASTIAN, MAY & CO'S j 


Improved Screw Cutting 


LATHES": 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- § 
teurs’ outfits, Latheson trial, 4 
“Jatalogues mailed on application 

145 W. 2d St., Cincinnati, O. 


RECENT PROGRESS IN CHEMISTRY. 
By Vrof: . C. Boltom.—Chemical societies, new ele- 
ments. atomic weig bts, spectrum analysis, furm of mat- 
ter, affinity and cheniical action, eleatr oly tic thermal 
chemistry, n«w views of chemical reaction. chemica dy- 
namics, chemical physics, liquefaction of gases. chemi- 
cal industries, n »menclature, progress in org.wnic chemis- 
try. the aromatic ser:es of Compounds. synthesis of or- 
ganic compounds, physiolozical und sanitary chemistry, 
tendency of modern chemistry. Contained in SciEN- 
TIFIC AMERICAN SU PPLUME. LF. No. 546. Price 10 cents. 
To be had at this office and from all newsdealers. 


EXCELLEN' Buack Corics of anything written or 
drawn with any Pea (or Type Writer) by the Patent 


: Only equalled 
AUTOCOPYISTs 225 
Specimens Free 


AvTocopyisT Co., 3 Thomas Street, New Yor! 


The STATUE of LIBERTY, NeW Vou K 
The great work of Bartholdi, the largest statue ever 
erected by man, just inaugurated on Bedlve’s Island, 
New York Harbor, fully described. ‘lhe historv of its 
inception, how the work was carried out, chronology of 
the operations and fullengineering and popular details 
as to construction, mode of erection, size, thickness of 
metal, etc. Fully illustrated by drawings, showing the 
work as completed, the elevation of the pedestal and 
frumework, and the statue as it uppeared in process of 
construction. Contained in SCIENTIFIC. AMGRICAN 
SUPPLEMENT, No. 564. Price 10 cents. To be had on 
application, or by mail, at this offiice and from all news- 
ealers. a : 


CUUNTERSINK and DRILL COMBINED. 


The Countersink following the Drill, the job is finish- 
ed at one operaticn. suving the adjusting of toois and 
work twice. Made by 
Wiley & Russell Mfg. Co., Greenfield. Mass. 


SHIELDS & BROWN 


Manufactre 8 ard S le Pr prietors of 


BRAp 


For BOTLERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WA'TER PTPES. 
Prevents Sweating and Freezing. 
The Pest Non-Condne o of Hata. d Coldinthe World 
Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 


PERFECI 
NEWSPAPER FILE 


The Koch Patent File, for Presewzine newspapers. 
magazines, and pamphlets. has been recently improver 
and pric reduced. “ubseribersto the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 hy mail, or $1.25 at the 
office cf this pape: Heavy board sides: inseriptior 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO,, 
Publishers Scrn-Trr1c: AMERIOAN 


ENGINE 
AND 
BOILERS 


of all sizes. 


Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y. 
: New York Office: 107 Liberty Street. 
Eastern Agents, HI.L, CLARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. No dan- 
ger of burning flues. 


Od HAND MACHINERY 


CATALOGUES FREE TO ANY ADDRESS 


e <n, One Ss z 
coe 


CAQRADMANLMMBAS5 
FIRE-BRICK.—BY R. A. COOK, A.M. 


An interesting description of the min‘ng of fire « lay and 
the manufacture of fire brick nt \'t. Sav; ge Mar: land, 
where js located one of the largest. establishn ents in 
the country devoted to this industry. Contained in 
SCIENTIFIC AVERICAN SUPILEMENT, No. 538. Price 
To be had at this office and from all news- 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16, 
Frankfort Street, N. ¥. 


~ 
SON 


10 cents. 
dealers. 


Print Your Own Cards! 


Press $3. Circular size $8. Newspaper size $44. 

sm Type setting easy, printed directions. Send 
iF 2 stamps for list presses, type.etc., to factory. 
3 KELSEY & CO., eriden, Coun. 


Gaining Machine, 


Special Machines for Car 
Work, and the latest im- 
proved Wood Working 
Machinery of all kinds. 


C. B. Rogers & Co,, 


NORWICH, CONN., 
] AND 
~ 109 Tiberty St., N. Y. 


CHLORINATION OF GOLD ORES.—A 
paper by G. W.&mall, E.M., detailing the method of 
chlorinuting gold adopted by the Plymouth Consolidat- 
ed Gold \ining C.. Contained in SC:ENTIFiC AMERICAN 
SUPPi.¥MENT, No. 545. Price 10 cents. To be had ut 
this office and from all newsdeuslers. . 


INGERSOLL ROCK DRILL CO., 
10 PARK PLAOE, NEW YORK. 


Improved “Eclipse ”’ 
ROoOcH DH IILs, 
For Mining, Tunneling, Shaft- 
Sinking, Quarrying, ubmarine 
drilling, and for all kinds of rock ex- 
cavation. 

“ Straight Line” ATR COMPRESS- 
ors, Boilers, Steam and Horse Power 
Hoists, Electric Blasting Batteries 
and General Mining Machinery. 
: Send for tull descriptive Catalogue, 


GEOLOGY OF NATURAL GAS8.—BY 


Chas. Ashburner.— Conditions under which natural gas 
occurs, ‘The anticlinal theory Opinion ax to the du- 
ration of the supply. ( ontained in SCIENTIFIC AME: I- 
CAN SUPPLEMEDT, No. 543. Price 10 cents. To be 
had at this office and from all newsdealers. 


CORNISH ORGANS. 
¥ S Sav ee Bee rw er 
NUFACTURERS, 


185 Years Expericnce. If you 
WANT THE BELT 


PIANO 
or ORCAN 


Write us 5 Once 
ar; le 
full; instrated 
Christmas Holi- 
E diy Catalogues 
Now Reudy, and 
b am, Mailed 
free upon 
applica- 
tion, 
References t 
Fit ty thou- 
sand bap 
Py pure 
chasers 
coverin 
every pa 
of the Civ- 
alize 
World. A 


curiosity 
toexamine 


ORGANS : 


Cutting-off Saw and 


pr ysirlal, Nu money wanted until after 
received and you aresatisfied, Don’tfail tu write usas we 
can s1ve you money, and can prove it before you we 


sas CORNISH & CO,,Washington, N. 
YELLOWSTONE PARK.—AN _INTER- 


esting d-scription, by A. Tissundier, of Yellowstone 
Park and its natural curicsities. With 6 illus'rations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
546. Price 10 cents. To be had at this office and from 
all newsdealers. 


“VANTED and 


eae MAGIC LANTERNS 
‘WONDERS eyeurnidat ae Tek 


B12*Orzancttes, RZ. Magic Lant. Ontfits 1.50. 
HABBACH & CU., 809 Filbert St., Philada., Pa. 


GLUCOSE—BY W. H. BREWER, 
Ph.D.—Glucore, i's chemica’ and trade-names._ Produc- 
tion and consumpt:on. Chem stry of Sugurs. Precesres 
of making Pyeose or starch sugar. ‘conomic uses, 
Use as un adulterant. Contuined in ScrmwriFic AMEKI- 
CAN SUPPLEMENT, No, 5°%97. Price 10 certs. To be 
had at this offic? and from all newsdealers. 


Yan Duzen’s Pat. Loose Pulley OUler 


1 Highest Indorsements, 
q A Enviable Reputation, 
\). Scientific. Pedigree. 
A two years’ test by conservative 
itty mnanufacturers of national reputa- 
fact’ ft tional t 
\ tion has shown it to be the ony per- 
fect Lubricator Jor Loose Pulleys in 
use. Prices very reasonable. Send 
for our “ Catalogue Number 55.” 
VAN DuZEN & TIFT. Cincianati, 0. 
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GET THE BEST AND CHEAPEST 


i Trave Le 


ke : 
ATAYKCo. 
; CINCINNATI. 0. 7 
SNF AGENTS [OUTED STATES, i yp 
ST.A, FAY c& OO.—~— 
(Cincinnat!, Ohio, U. 8S. A.) 
Exclusive Agents and Importers forthe United States 


ofthe CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiortoall others inquality. finish, 
uniformity of temper. and general durability. 
One I’ 1 Saw’ outwears three ordinary saws. 
Manufacturers of Planing Machines and 
other Patent Wood Working Machivery. 


Ponching Presses 
DIES ANDOTHER TOOLS: 


FwQemmhamctaliinisc Qo 


SHEET METAL GOODS, 
DROP FORGINGS, 4c, 


Stiles & Parker Press Co 


Middletown, Conn, 


Branch Office and Factory, 230 Center street, New York. 


q 


TTR 


AND MILL FURNISHINGS 
UTICA N. Y., U.S. A. 


MANUFACTURED BY MUNSON BROTHERS, 


MUNSON'S PORTABLE MILLS, 


VIOLIN. OUTFITS 
Consisting of Violin. Box, Bow, an 
Teacher, sent to an 
part of the Unite 

tates on 1to 8 dayn’ 
trial before buying. 


3 
at $1, S8&, 915 and 25 ench. ~cend Stamp for 
Beautiful Inustrated %-page Catalogue of Violins, 
Guitars, Banjos, Cornets, f iutes, Strings. etc. Lowest 
prices. Mail orders a specialty. C. W. STORY, 
26 Central Street, Boston, Mass. 


MARINE ENGINES. CRANKS. AND 


Shafts.—A paper by J. F. Hall, directing attention to an 
improved inethod ot constructing the crrnk and screw 


shafting of steam vessels.80 asto enable them to escupe 
the mult:ple strains and contortions that such shaft- 
ing hist. undergo. With 2fgures. Contained in sci. 
ENTIFIC_ AMERICAN SUPPLIMEXT. NO.546. Price 10 
cents; To be had at this office and from all newsdeal- 


MINERAL WOOL, 


A fire-proof insulator of heat and sound. §& les 
price list free. U.S. MINERAL WOOL com? ie 


2:2 CORTLANDT STREET, N.Y. 
SHEPARD’S NE W860 
Serew-Catting Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, ‘T'wist 
Drills, Dogs, Calipers, ete. 
Lathes on trial. Lathes on 
pay ment. 
end for catalogue of Outtits 
for Amateurs or Artisans. 


AddressH. L. Shepard, Agent, 134 E. 2d 8t..Cincinnati. 0. 


Gap Lathe, $125. 


BALTIMORE 
FIRE-PLACE HEATERS, 


To warm upper and lower rooms. 
The handsomest, most economical 
Coal Stoves in the world, 


B.C. BIBB & SON 
Foundry Ofice and Salesrooms, 
39 and 41 Light Street, 
Raltimore. Md. 
Maxgsirizep SLaTe MANTELS, 

OP Sendfor Circulars. 


2to 25H. P. 
eas CHA RTER’S 


CAS ENCINE. 


Warranted equal to any in 
} Power and Economy, and Superi- 
x or to all in_ Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H.W. LATITAM, 
Chicago Agent, 115 Monroe Street. 


Williams & Orton Mfg. Co., 
STERLING, ILL. 


~ 


ag 


P. O. Box 148. 


Transmiasion of Power, 
Suspension Bridges, 

Tramways, 

.and other applications of 


WIRE ROPE 


Trenton Tron Go. 
WORKS and OFFICE, £TRENTON, N. J. 
New York Office—CooPpEhk, HEWITT & Co., 17 Burlin 
Slip. Philadelphia Office—21 North Fourth Street. Chit- 

ago Officce—l46 Lake Street ; 


TEST RECORDING APPARATUS -- 
Descrintion. by J. H. Wicksteed. of a new testing ma- 
chine, with autographic recording apparatus. and un ex- 
plan: tion of its node of oner-tion. With 4 engravings. 
Contained-in SCItNTIFIC AMFRICAN SUPPLEMENT, No. 
3°t&. Price 10 cents. To be had at this office und from 
all newsdealers. 


BEiaco System 


Of Arc and Incandes:em Lighting. 
Electric Light and Power. 
Motors, Dynamos, I.amps, and Batteries in all varieties, 
Flectro-Dynamic Co., ‘24 Carter St.. Philadelphia. 
W.W. Griscom, Consulting Electrical Engineer. 
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On Paints, Painting, Gilding, Var- 
nishes and Varnishing, 


Arlot.— A Complete Guide for Coach Painters. From 
the French of M. Arlot. By A. A. Fesquet, Chemist. 
With an uppendix on the Materials and the Practice of 
Coach and Car Painting and Varnishing in the United 
States and Great Britain. 12mo, $1.25. 

Andresx.—A Practical Tieatise on the Fabrication of 
Volatile and Fat Varnishes, Lacquers, Siccatives, and 
Sealing Waxes. From the German of Erwin Andres. 
With additions on the Manufacture and Application of 
Varnishes, Stains for Wood. Horn, Leather, etc. Edited 
by Wm. ‘I’. Brannt. 11 illustrations. 12mo, €2.50. 

Callingham.—Sign Writing and Glass Embossing. 
A complete Practical Illustrated Manual of the Art. 
22mo, $1.50. Sar 

Davidson,—A Practical Manual of House Painting, 
Graining, Marbling, Sign Writing, ete. With 9 colored 
illustrations of Woods and Marbles, and numerous wood 
engravings 12mo, $3.00. : 

“inter, Gilder, and Varnisher’s Companion : 
Containing Rules and Kegulations in everything relating 
to the Arts of Painting, Gilding, Varnish ing. Glass 
Staining, Graining, Marbling, Sign Writing, Gilding on 
Glass, and Coach Painting and Varnishing; Tests for 
the Detection of Adulterations in Oils, Colors, etc,; and 
aStatement of the Diseases to which Painters ure 

eculiarly liable, with the Simplest and Best Remedies. 
Bixteonth Edition. Revised, with an Appendix. Con- 
taining Colors and Coloring—Theoretical and Practical. 
Comprising descriotions of a great variety of Additional 
Pigments, their Qualities and Uses, to which are added 
Driers, and Modes and Operations of Painting, etc. 
Together with Chevreul’s Principles. of Harmony and 
Coutrast of Colors. 12mo, Cloth, $1.50. 

Riffaulc, Vergnaud, and Tonssaint.—A Practi- 
eal ‘l'reatise on the Manufacture of Colors for Painting: 
comprising the Origin, Detinition, and Classitication of 
Colors; the Treatment of the Raw Materials,. formulz 
and processes for the preparation of Pigments, Appuara- 
tus and Direction for its uses. Dryers: the Testing, 
Application, and Qualities ot Paints, etc. From the 
French by A. A. Fesquet, Chemist and Engineer. 80 
Engravings. 8vo, 659 pages, $7.50. 

02 The above or any of owr Books sent by mail free of 
ppstage at the publication prices, to any address in the 

urd, 

GB Or large catalogue of Practical and Scientific Books, 
96 prges, 8v0,and our other cata ogues and circulars, an- 
cluding a List of Books on Paint ng, Gitdung, Drawing, De- 
corative Art. etc., the whole cover ing every branch of Science 
Applied to the Arts, sent freeland fre of postage to any one 
in any part of the World who will furmsh us with his ad- 

Wess. 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa., U.S. A. 


The Teshno-Ghemieal Receist Book 


Now READY. 


The Techno-Chemical Receipt Book. 


Containing Several Thousand Receipts, covering the 
Latest. most Important, and most Useful Discoveries in 
Chemical rechnology. und their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William ‘I’. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
D. (Heid.), Secretary of the Franklin Institute, Phila- 
delphia, author ot ‘‘Galvanoplastic Manipulations.” Ll- 
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
cloth. gilt. Price $2, free of postageto any address in 

acorid, 

("A circular of 32 pages, showing the full T ‘ble of Can- 
teuts of this important Book, sent by mail. f ee of postage 
to any one inany part of the World who will furnish his 

ress. 


HENRY CAREY BAIRD & CO, 
Industrial Publishers, Booksellers, aud Importers, 
810 Walnut 8t., Philadelphdéa, Pa., U. 8. A. 


T YOU NEED a good work on Mechanica) and Steam 
Engineering, ask your Bookseller for 
ge $3.50 


Roper’s Engineers’ Handy Book, 
OR 
The Young Engineer’s Own Book, - $3.00 
By Stephen Roper, Engineer, wuthor of Roper’s Prac- 


tical Hand-Books for Engineers and Firemen. 
Sent by mail postage paid on receipt of price by 


Hawara Meelks, 
FUBLISHER, 


Square,Oval, or Round Smooth Holes. 
For carpenter, cabinet, and pattern work. 


S. E. cor. Walnut & Tenth Sts., Philadelphia, Pa. 
" Descriptive Catalogues Free. 

in. 50c., set $4.00, iled free. Bri rt 

BIT, ir ieaplement Coc it-Malien Lane Nt, : 


SCIOPTICONS, MAGIC LANTERN SLIDES 


agers ELECTRIC [ints 


IME LIGHT mMapE Rasy. SEND FoR CIRCULARS, 
L. J. MARCY, 1604 Chestnut St., Philnda, 
ASBESTOS Asbestos and Aair Felt Boiler and 

Pipe Coverings. Asbestos materials 


of all kinds manutactured and applied. Estimates given, 


Gun Implement 


1 Felt Works, 101 Maiden Lane, N, Y. 


ES : a ee 
WITIIKRBY, RUGG & RICHARDSON. Manufacturers 


ef Patent ‘ood Working Machinery of every descrip- 
jon, Facilities unsurpassed. Shop formerly occupied 


by R Ball & ' o.. Worcester. Mass. 

ELECTRICAL Edw, P. Thompson, Solicitor of 
\ « Electrical patents,3 Beekman St., 

N.Y. No risk. Deposits to be held by the Madison Sq. 

Bank, N. Y., till client is satistied with the work, Other- 

wise refunded. Write for testimonials and instructions 


CURE *}:DEAF 


THE 


Prcz’s Patent IMPROVED CUSHIONED Ear DRUMS Perfectly 
Restore the Hearing, and perform the work of the natural 
drum, Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly, Send for 
Ulustrated book with testimonials, FREE, Address orcallon 
¥, HISCOX, 853 Broadway, New York, Mention this paper. 
EAFN ESS home, by one who was deaf 
twenty-eight years, ‘I'reated by most of the noted 
specialists without benefit. Cured himself in three 
months, and since then hundreds of others. Full 


particulars sent on appli cation. 
T,. S. PAGE, No. 41 West 31st St., New York City. 


CONSUMPTION CURED 


NDLUNC AFFECTIONS 
Uspobed bob heal § A late discovery by acelebrated Gere 
man Physician. Isa POSITIVE remedy in Every Stage. 
Treatise with directions sent FREE to any sufferer. 

Dr. W. F.@. Noetling & Cu., 295 East Hampton, Conk. 

| L E Instantrelief. Finalcureand never 

ga returns. Noindelicacy. Neither 

knife, purge, salve or suppository. Liver, kidney 

and all bowel tronbles—especially constipation—cur- 


ed like magic. Sufferers will learn of asimple remedy 
free, by addressing, J. H. REEVES, 78 Nassau St., N. Y. 


Send for Catalogue, 


Its CRUSE and a New and suc- 
cesstul CURE at your own 


Ehrichs’ Fashion Quarterly 


Together with the SCIENTIFIC AMERICAN, for the regular 
subscription price of the SCIENTIFIC AMERICAN, $3.00, 


and, besides this, we will send 


FREE TO EACH SUBSCRIBER 


A SBALING-WAX CASEET containing two sticks of perfumed wax, taper and 
seal, any initial. Used altogether in fashionable correspondence. 


EHRICHS’ FASHION QUARTERLY, 


Subscription Price, 50 Cents a year. 


Issued at the beginning of each season. ORIGINAL STORIES AND POEMS by the following well-known writers: 
Julian Hawthorne, Edgar Kawcett, Junius Henri Browne, William H. Rideing, James Here 
bert Morse, Helen Campbell, Mary Lowe Dickinson, Abby sage Richardson, Leigh North, 
Florence Hallowell, and others, and a completely Llustrated Guide to the New York Market. The very 
Latest Fashions and Novelties only are shown. 


The Fashion Publishing Co., 


P. O. BOX 3491. 30 BROAD ST., NEW YORK. 
RAILWAY AND STEAM FITTERS’ SUIPLIES 


Rue’s Little Giant Injector. 


SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8S. URQUHART, 40 Cortlandtst., N. Y. 


COURTSHIP & MARRIAGE : : LIFE: PT WRITE LORD 
Wonderful Secrets Revelationsand 2 ; 
Discoveries for Married or Single, se- : Address: The American Writing 


foal Teng Health, Weal th und Hanriness Machine Co., Hartford, Conn.;. 
0 all. iS Handsome Book. 0: 9 y 
mailed for 1 cts. Union Pub. Co. Newark. N.J. Naps one Ciesne te Smeirey: 


AND FINE GRAY iRON ALSO STEEL 


Dn =< BL ) CASTINGS FROM SPECIAL 
FEN a ne awe ote pares 


| FINISHING NING ANS 
THOM SCHIGH AVE. AMERICAN'ST PHILA. tC ANOS, 


BARRE 


RESS MACHINE WORKS, | 


PULLEYS, HANGERS, »®0c 
FRICTION CLUTCHES. a8 Sack BN yw. 


COLORS. COMMON AND POISONOUS. 


—Atableshowing the composition of some Of the pig- 
ments in common use, With a classification of the iutter 
based upon poisonous properties. Contained in Scrn- 
TIFIC AMERICAN SUPPLEMENT, No. 546. ce 10 
cents. To be had at this ottice and from all newadea.ers. 


PLAYS 


MACHINERY. 


E. & B. HOLMES, 
BUFFALO, N. ¥, 


Dialogues, Tableaux, Speakers, for 
School,Club, & Parlor. Best out. Cat- 
alovue free. T.S. Denison,Chicago. 


RUBBER BELTING, PACKING, 


HOSE" 
Oldest and Largest Manufacturers in the United States. 


VULCANIZED RUBBER FABRICS 


Fo» Mechanical Purposes. 


Air Brake Hose 
A Specialty. ; 

BUBBER MATS, 
a RUBBER MATTING i. 
= AND STAIR TREADS. ; 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y 


Joun H. CHEEVER, Treas., > 167 i : ., Phila. _ : 
J.D. GHEEVER, Dep'y Treas. Branches: 167 Lake St., Chicago; 308 Chestnut St., Phila. 52 Summer St., Boston 


HARRISON CONVEYOR! 
naing 6Fain, Coal, Sand, Clay. Tar B. rk, Cinders, Ores, Seeds, &¢, 


: Handing 
end for | BORDEN, SELLECK & CO.,{maS2h2rs, } Chicago, Ill 
Machines. York Pa- 


ICE & REFRIGERATING Seki 


co., York, Pa. 
BIC OFFER. will Give Away, 1,000 


Self-Operating Washing Machines. If you want 
one send us your name, P.O. and expreas office 
atonce. The National Co., 23 Dey St., N.Y. 


ICE-BOATS — THEIR CONSTRUCTION 
and management. With working drawings, details. an 
directions in full. Four engravings. showing mode 
construction. Views of the two fastest ice-suiling toats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.A. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the itles ard 
regulations for the formation of ice-boat clubs. the saile 
ing and management of ice-boats. Price 10 cents. 


ICE-HOUSE AND REFRIGERATOR. 


tions and Dimensions for constructiun, with one 
liustration of cold house for preserving fruit from 
season toseason. The air is kept dry and pure through- 
out the year ata temperature of from 34° to 36°.. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Brice 10 cents. To be had at this office and of all news- 
ers. 


ENGRAVING FOR ALL ILLUSTRATIVE AND 
ADVERTISING PURPOSES 


CALDWELL’S SPIRAT, STEEL CONVEYOR, 


MODEL and g SeliforCircnars, 


131-133 Weat 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMixICAN SUPPLEMENT, sent 


BXPERIMENTA C.EJones&Br0, 
freeof chargeto any address. 


MUNN & CO,. 361 Broadway. N ¥. WORK sricihity. Peierls 
HOISTING ENGINES New catalogue ready. 
LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK, 


HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER anp TANK MAKERS. 
Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTURING CO. 


SORANTON, PA. 
57 Oliver Street, Boston. 112 Liberty Street, New Ycrk. 


GAS ENGINES. 


Best in principle, workmanship, and materia ls. 
An unequaled small Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 


ashington &t,, Chicago. Ill. 


and Boilers for every possible 
duty. 


96 Lake Street, Chicago. 


Simple. Snfe. Economical. Durable, No extra insurance. 

Four sizes: 1 ti. P., 36 tt. P.. 1 man power, and Dental Engine. 

These Engines are especially anited for Gasoline Gas for country use. 
GP" Send for Illustrated Catalogue. 


ECONOMIC MOTOR CO., 


Office and Salesrooms » s 84DBY ST. N.Y. 


© 1886 SCIENTIFIC AMERICAN, INC 


URA SHAR | Conn] 
NSUR NCE @-H TFORD G ne 
, LOSSES PAID IN 67 YEARG,.$58,750.000 


be Largest and Strengeat Companys 
LJ, HENDE |, PRES"?, J. GooDNOW. Sect’y, 


Wa. B.CLALE, Agst.Scct’y 
BALE UNIPOLAR System of Electric Lighting is 
cheapest and best for Arc or Incandescent. For infor~- 
mation, guarantees, and estimates, address 
NOVELTY ELECTRIC CO. 
5th & Lecust sts., Philadelphia. 


mo THE STEEL MANUFACTURERS 
i OF THE 


UNITED STATES OF AMERICA. 
UNITED STATES NAVY DEPARTMENT, 
WASHINGTON, D.C. Aug. 21, 1886. } 


The attention of all steel manufacturers of the United 
States is hereby invited to the requirements of the Navy 
Department in the way of armor-plates and heavy gun 
forgings, for the prosecution of work already authorized 
by Congress. : 

This advertisement invites all domestic manufactur- 
ers of steel to specify, in competition with each other, 
upon what. terms they will engage to prepare for the 
production of and produce the forgings and armor-plate 
required for modern ordnanceand armored ships; and no 
bids will be considered except such as engage to produce 
within the United States either all the gun-steel or all 
the armor-plate (or both) specified in this advertise- 
ment; nor will any bid be accepted unless accompanied 
by evidence satisfactory to the Departinent that tne 
bidder is in possession of, or has made actual provision 
for, a plant adequate for its fulfillment. 

Bids are hereby invited for supplying this Department 
with the under-mentioned material : 

About 1,310 tons of steel gun-forgings, of which about 
828 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 912 tons for calibers 
between ten inches and twelve inches (hoth inclusive). 

These forgings ure to be delivered rough bored and 
turned, and when in that state the heaviest forging 


which enters into the construction of a gun of each of 
the desired calibers will be about as follows: 


Yor § inch guns, within two years. 

Yor 10 inch and larger guns, within 2% vears. 

Preference will be given for earlier deliveries. 

Also, about 4,500 tons of steel armor-plates, to be of the 
best material and manufacture, shaped accurately after 
patterns to fit the form of each vessel} for whichintended, 
and of such sizes as may be required, varying somewhat 
as follows: 

20 feet by 8 feet by 12 inches thick. 

1734 feet by 6 feet by 17 inches thick. 

Al feet by 4% teet by 6 inches thick. 

There will-also be thinner plates. 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parts must be 
manufactured in sets, time of delivery of each set, the 
chemical, physical, and ballistic tests, which the metal 
must sustain in each case, and for all other particulars, 
apply to the Chief of Bureau of Ordance, Nuvy Depart- 
ment, Washington, D.C. 

Kach bid upon armor-plate must specify the time with- 
in which the bidder will engage to make delivery; and 
preference will be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addressed 
to the Secretary of the Navy, Navy Department, Wash . 
ington, D. C, the envelopes indorsed ‘‘ Proposal for 
steel gun-forgings and armor.” 

They will be received at the Navy Department until 12 
o’clock M. on the Mith day of Decembgr, 1886, at which 
hour the opening of the bids will take Pace, 

The right is reserved to wuive defects in the form of, . 
and to reject any or all bids. 

Ten per cent. of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as far as relates to articles of that class, shall 
nave been completed. 

Separate bids may be submitted for the gun steel and 
for the armor, if any manutacturer so desires; but bids 
i both will receive preference, other things being 

Mal. 

ids will be compared in two classes. 

First. Gun Forgings. 

Second, Armor-plate. 

And the total sum for which, and the time within 
which the whole of the material covered by each class 
will be produced and delivered will be slone considered. 

WILLIAM C. WHITNEY 
-—— Wavy. 
NOTICE. 
NAVY_ DEPARTMENT, 
WASHINGTON, November 6, 1886. 

The time fixed by the foregoing advertisement, dated 
August, 21, 1886, for receiving proposals for steel gun- 
forgings and armor-plates, viz.: December 10, 1886, is exe 
tended to 12 0’clock noon. March 15, 1887, at which hour 
the opening of the bids will take place. 

WILLIAM C, WHITNEY, 
Secretary of the Navy, 


PEROXYD OF HYDROGEN. — THE 
method of preparing it, and its use as a bleaching gent, 
Contained in SCIENTIFIC AMENICAN SUPPLEMENT, No, 
545. Price 10cents. To be had at thie office and from 


all newsdeuters. 
BICYCLE 
CUM 


Secretary of the 


BEFORE YOU BUY A 


Of any kind, send stamp to A. W, . 
Dayton, Ohio, for large Ilustrated 1 ricé 
ag List of NEw and SECOND-HAND MACHINES. 

Second hand BICYCLES taken in exchange. 
BICYCLES Repaired and Nicke! Plated. 


ALKALOIDS AND OTHER CRYSTAL- 
line Bodies.—Identification of by the Microscope. By A. 
Percy -mith, F.C.S. With 5: figures of miciocrystals. 
Contained in ScteNTIFIC AMERICAN SUPPL! MENT, No. 

45, Price 10 cents, To be had at this office ang trom 
all newsdealers. 


Save postage by using Weas 
ver Metal Muiling Boxes and 
Envelopes, Book Corner Pras 
, tectors, metal, paper covers 
ed. For sending merchan- 
dise of every description 
through the U.S, and Fore 
eign mails, Oftioj ally ap prove 
ed by P. O, Dept. Cheapest, 
lightest, strongest. No lids, 
No strings. 50,(00sizes. Send 
10cts. for samples and in for- 
=" mation to The Weaver Maile 
ing Envelope & Box Co., 815 Race 8t., Philadelphia. A. 
De O. ROSSITER, Sole Lessee, Agents wanted, 


, OTHE WEAVER 


Searcy’s Great l abor=Saving Ledger, © 


Wanted, every retail merchant in America to buy 
Searcy’s Il.edger. Indorsed by all business men as the 
most complete plan of keeping accounts ever devised. 
It saves the expense of buying bill-heads, saves jourmal- 
izing, and saves the whole expense and xnnoyance of 
drawing offaccounts, is always ready and is sold chea 
Full descriptive matter sent free. C. L. SEARCY, 
Waco, Ky. 


NOTICE to Users of Steam Pamps, 
We have received following letter in 
regard to one of our No. 5 “L” (#16) 
Steam Jet Pumps elevating 1'. inch pipe 
: of water more than 50 feet bigh: 
F MICH., Feb. 24, 1883, 
IFT, Circinnati, O.: 
t buy the Jet of us 
unless an»ther cou d be had. 1 weuld 
not give your No.&"“L” foru $700 pump, 
equal distance to raise. 
“N. A. Litchfield, Supt. Mich. SJate Co.”” 
izes of these Pumps. Prices $7 to $%5. 
Capacities 1 to 20.000 gallons per hour. State for what 
purpose wanted and send for Catalogue of ‘* Pumps.’’ 
VAN DUZEN & TIFT, Cincinnati, O. 
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Aovertis ements. 


fpside Page, each insertion - - = 75 cents a line. 
Page, each insertion - = - $1.00 a line. 

pi above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and isset inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the lester press. Advertisements must be 
received at publtcation office as early as Thursday morn- 
ing to appear in next issue. 


Fre Aanp WatTeR-PRooP BUILDING FELT, 
Frre-Proor Paints, STEAM PackINGs, BoILER 
CovERINGS, ETO. 


Samples and descriptive Price List free by mail, 
H.W. JOHNS M’P'G C0., 87 MAIDEN LANE, N.Y. 


CHICAGO. PHILADELPHIA. LONDON. 


VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boats, de, 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. Ta 
be had at thisoffice and fromall newsdealers. 


THE 


“ACME” 


— Safety nel 


and 4 horse power. Always 
Boy No engineer. No dirt. 


Heiss. Cheap, reliable, economical 


142 Rochester Machine Tool Works, 


Rochester, New York. 


$10.00 to $50.00 : 


ness. 


per night. A 
ight and pro- 
fitable busi- 
Magic Lanternsand Views of popular sub- 
jects. Catalogues on a plication. Part 1 Optical, 2 
athematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison’ Street, Chicago, Ill. 


aN 


Ak, _ONTALG 
Se ISNTTARGES. 
~ SUE RGUG, 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract toan depth, from50 
to 3000 feet. We also manufacture 
and furnish every required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100’.0 
600 ft. Send 6 cents forillustreted 
Catalogue. 
PierceWellExcavatorCo. 
New York. 


“CoP PER TUBES, 
SHEET BRASS BRAS ASSWIRE: 


INTERNATIONAL INSTITUTE FOR 
Liquefied Carbonic Gas, 


O. BRUNLER, 85? Broadway, New York. 


COL sesRIFLE. 


1G 5HOTS) 
Just Half the Beat Repeating Rifle ia 


Factory Price! Re a. 50 the World. 44-Calibore 


M’F'R'S CHAMPION 
Guns, Am. Bull-Dog, Defender Revolvers, Bean’s Patent Police 
Goods, &. Send 6 cents for Illustrated 84- «Page Cataloguee 
JOUN P. LOVELL’S SONS, Boston, Mass. Established 184), ° 


PULLEYS. 


Order from our “Special List.’? 


THE JOHN T. NOYE MFG. CoO., 
BUFFALO, N. Y 


SCIENTIFIC AMERICAN SUPPLE. 


MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10cents. Also to be had of newsdealers in all parts ot 
the country. 


eqn 
Byvahn Mig in sine oese 
Sepa Greer S27 i MesipeSpedren. 


wim. A. HARRIS, 
Providence. R. 1.(Park &t.) Sixminutes’ walk Westfromstation 
Original and Only Builder of the 
HARRIS-CORLISS ENCINE 
- With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer’s and Steam User's 
Manual. By J.W.HIII, M.E. Price $1.25. 


MENTION THIS PAPER. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years’ 
experience, und now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


A pamphlet sent free of charge, on application, con- 
reining ull information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
siznments, Rejected Cases, Hints on the Sale of Pa- 

, etc, 

We also send, freeof charge, 4 Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN &« CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D.C. 


URE CLEAR WATER 
FOR ( |TIES, ETC. 


e ® 
Unguauiriep Success or THE Hyatt Pure Water System, 
NOW IN OPERATION IN THE CITIES OF 


CHARLESTON, W Va. SOMERVILLE AND RARITAN, N. J. 
RicH Hiti, Mo. TUNKHANNOCK, PA. 


Adopted by the following since October 1, 1886. 


BELLEVILLE, ILL. 


CITIES AND WATER-WORKS. 


Capacities, from 500,000 to 3,000,000 gallons daily. 
BEATRICE, NEB., 
NEBRASKA City, NEB., 
HuntTincTon, W. VA. 


RALEIGH, N. C., 


ATLANTA, GA,, 
Eav CLAIRE, WIs., 


CHILLICOTHE, Mo., 


ALSO THE FOLLOWING PROMINENT MANUFACTURERS, Etc. 
Capacities, from 10,000 to 2,000,000 gallons daily. 


M. & W. H. Nixon, Paper Mfrs. (duplicate order), Phila- , Shaw, Kendall & Co., Steam Fitting, etc., Toledo, O. 
delphia, Pa. S. Hernsheim Brothers & Co., Tobacco, New Orleans, La. 
Armour Packing Co. (duplicate order), Kansas City, Mo. | J. Capps & Son (limited), ‘Woolen Mill, ‘Jacksonville, Ll. 
Central Hospital for the Insane (duplicate order), Jack- | Dunlap House, Jacksonville, Ill. 
sonville, Ill. St. Nicholas Hotel, Cincinnati, O. 
Joliet Steel Works (duplicate order), Joliet, Ill. Gerke Brewery, Cinc nnati, O. 
Lustral Oil Co., Elizabethport, N. Treftz Brewery, Newark, N. z 
Bradley & Co., Agricultural Impl J. J. FY a0. Potter Quincy, on 
G. M. Munger'& Co., Lanndry, Kansas City, Mo. The H CleVelana, ‘0. 
Newton Plumbing Co., Newton, Kan. 
A. H. Andrews & Co., “Furniture Mfrs., Chicago, Ml. 
North Chicago Rollin Mill Co., Chicago, Ill. 
James Martin & Co., Dyers, Bleachers, etc., Phila., Pa. 
C. T. Raynolds & Co. Paints and Oils, N. y. City, 
Gieveland Rollin Mill, Cleveland, oO. 
Matthieson_& Wiechers’ Sugar Refining Co., Jersey 
City, N. J. 


jenientas Syracuse, N. Y, 


Kheeston | i Ge oy ’ Kingston, West Indies. 

Omaha & Grant Smelting and Refining Co., Omaha, Neb. 

Geo. W. Wheelwright & Co., Paper Mfrs., ‘Boston, Mass, 

Kauffman Milling Co., St. Louis, Mo, 

Rio Grande R. R. Co., Brownsville, Texas. 

Hudson River Water Power & Paper Co., Mechanics- 
ville, 


UNLIMITED IN CAPACITY—RESULTS GUARANTEED. 
ESTIMATES FURNISHED ON APPLICATION, 


Tue Newark Fitterrnc Company, Trisune Buriprne, N. Y. 


SUPPLIES FROM 


HYDRANT PRESSURE 
) the cheapest power known, 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
BR! Muchines pe Households 
: Turning Lathes, Scroll 
i rindstones, Coffee 
Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, ete. It 
i f needs little room, no tiring 
| up, fuel. ashes, repairs, en- 
i; gineer, explosion, or delay 
| no extra insurance, no coal 
neat, 
| compact, steady ; will work 
fat any viene of water 
above 15 lb.; at 40 Ib. pres- 
sure has 4-horse power, and 
capacity up to 10-horse 
ower. Prices from $15 to $300, Send for circular to 
THE BACKUS WATER MOTOR CO., Newark, N. J, 


BLAKE’S IMPROVED PIPE HANGER. 


IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET. 


It saves many expensive Blacksmiths’ Jobs. Can be attached to ping when in 
position. Expansion always 3 provided for. Cheap because it is simple. Pitch lines 
of mains easily obtained. No troublesome screws to adjust. 


JENEINS BROS., SOLE AGENTS, 
71 JOHN sT., NEW YORK. 1350. FOURTH ST, PHILA. 79 KILBY ST., BOSTON. 


ICE-HOUSE AND COLD ROOM.—BY R. | [ERIQUAITONM GMP IN wan) nae 


G. Hatfield. With directions for construction. Four CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE 
engravings. Contained in SCIENTIFIC AMERICAN SUP- DISTANCE BORED ARTESIAN WEL LS 
PLEMENT, 59. Price cents. To be had at this office 

BORED ROUND AND STRAIGHT 


ana of all newsdealers. 

ADMITTING A LARGER PUMP & 
CASING IN PROPORTION TO 
SiZE OF HOLE THAN BY ANY 
OTHER PROCESS. ESTIMATES 
CIVEN AND-CONTRACTS MADE BY 


Ling 


i] 


Is_noiseles' 


PENNSYLVANIA 
DIAMOND DRILL 


1 BIRDSBORO PA. 
MANF TRS.0F DIAMOND DRILLS 
FOR ALLKINDS OF 


&#— ROCK BORING. =" 


Address JOHN, A. ROEBLING’S SONS. Manufactur- 
ers, I'renton, N. J., or 117 Liberty Street, New York. 
Wheels and Rope for conveying power long distances. 
Send for circular. 


IcR OSCOPE: Telescopes, Spectucles, Barome. 

ters, “Thermometers, ‘2Photo- 

Ge hic Outfits for Amateurs, Opera Glasses, ce, 

«WALMSLEY & CO. muccess0Ts 10K. & J. 
Beck, Rien Llus. Price List free to any a 


~ STEAM ENGINES. 


Horizontal and Vertical. 
y Predai ng 


Machinery, 


Flour, Powder, Slate and 
op Fline Mill Machinery, Tur- 
= \ TO OLS a7 bine Water Wheels. . 
>. York Mfg Co., York, Pa, U.8. A. 
BILLINGS & SPENCER C™ 
HARTFORD CONN. A Qu A PUR A 
5 
Barnes’ Pat, Foot #4 Hand Power BY NATURE'S PROCESSES 
MACHINERY, 1S. 
Contractors and Builders, Cabinesiialens and ts Turbid Water Made Cleal. 
Jobbers in Wood or Metal, who A y Matter in Suspension 
have no steam power, can, by us ip eee: and ORGA )} and 
ing outfits of these machines, bid Semi-solu D e Ele- 


wo; 
Sch) ments removed. 


= Hard Water Made Soft. 


Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 


Scale in Boilers Avoided. 


'Y'wo per cent. added tothe ; 
Annual Water Rates in apy 
city will give the people 
PERFECT WATER 

eae time. 
Send for Circulars and Estimates. 


| NEWARK FILTERING (€O., NEWARK, N. J. 
© TRIBUNE BUILDING, NEW YORK. 


,PIPE COVERINGS 


Made entirely of ASBESTOS. 
Absolutely Fire Proof. 


BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES, 
CHALMERS*SPENCEH CoO. FOOT ® SYEX sTt., NW. Y. 


SSS LIGHTNING GRIP WOODWORKERS’ VISE. 


\ NWO SCREWING. 
=.&K. PATENT. SEND FOR CIRCULAR. 
T. C. MASSEY, Sole Maker, 15 South Jefferson Street, Chicago, II. 


lower and save more money than 
by any other means for doing their 
work, §old on trial. Illustrated 
Catalogue FREE. 


W. F. & JOHN BARNES CO., 
Addres,1999Ruby St., Rockford, II. 


And STEREOPTICONS, all Views illustrating 
every subject for PUBLIC’ EXHIBITIONS; etc. 

Op A profitable business for a man with a small capital. Also, 
Lanterns for Home Amusement. 148 page Catalogue i 
MCALLISTER, Mfe. Optician, 49 Nassau St.,N. 


© 1886 SCIENTIFIC AMERICAN, INC 


or all i 


THE AMERICAN DELL TELEPHONE C0, 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


THECOPYING PAD.—HOW TO MAKE 


and how to use; with anengraving. Practical directions 
how to repare ‘the gelatine pad, and also the anilineink 
by whic e copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO, 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 
Wanted 50,000 Sawyers and SA W Ss 


a] 
s AWS Lumbermen to send us their 


full address for a copy of Emerson’s {#> Book 

of SAWS. Weare tirst to introduce NATUR- 

AL Gas for heating and tempering Saws 

Waris wonderful effect upon improving their 

quality and poughness, enabling us to reduce 
prices. 

EMERSON, SIMITH & OO. (Ltd.), 
Beaver Falls, Pae 


| 
} 


OF THE 


Scientific American 
The Most Poplar Selenite Paper in the World. 


Only $3.00 a Year, including Postage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is publisked weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractiveform, avoiding as much as 
Possible abstruse terfhs. To every intelligent mind, 
this journal! affords a constant supply of instructive 
reading. It is promotive ot knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clubs.—One extrn copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratisfor every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNIN & CO., 
361 Broadway, New York. 


es oe — ae :) 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THK SCIENTIFIC AMERICAN SUrPLUMeNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts,embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogr:uphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Ensineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or onecopy of the SCIENTIFIC AM- 


| ERICAN and one copy of the SUPPLEMENT, both mailed 


for one year for $7.00. Address and remit by postal 
order. express money order, or check, 


MUNN & Co.. 361 Broadway, N. Yo; 
Publishers SCIENTIFIC AMERICAN. 


Yo Koreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia. and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT fot 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of - 

MUNN & CO., 361 Broadway, New York. 


PRINTING INKS. 


HE ‘Scientific American” is printed with CHAS 
ENEU JOHNSON & CO.’S INK. Tenth and Lom 
bard Sts., Phila. and 47 Rose St., pop, Duane St,, N. Ye 


